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Another point of much importance is the need to use wis- 
<mn and dtscreUon in treatment, particularly of acute illnesses, 
mere is a tendency to carry out too many vigorous thera- 
peutic measures simultaneously. Now and then, to be sure, 
t e combination^ of several -agents, for example, digitalis and 
mercurial diuretics, or morphine and oxygen, may well be in- 
dicated and life-saving, but to add rapidly one measure after 
another in an emergency has, on occasion, done more harm 
than good. It is wiser to err on the side of too little rather 
than on that of too much treatment. 

Finally, following the implications in the last two para- 
graphs, one may, often to great advantage, introduce in the 
treatment of cardiovascular disease occasional “rest days” or 
even weeks in which the word “rest” means rest from medi- 
cines. Morale, appetite, well-being, and even the spark of life 
itself may be revived by such a procedure. 

ACUTE RHEUMATIC HEART DISEASE WITHOUT MYOCARDIAL 

FAILURE 

Case I. — ^A. B., a schoolboy six years of age, was always well previously; 
his tonsils had been removed at the age of four because they were considerably 
enlarged. He has been ill now for two months with malaise, occasional oral 
temperatures up to 100.5® F., muscle and joint pains without swelling or ten- 
derness, and mild involuntary twitching of both arms and face. He is pale, 
has lost appetite and weighty and is restless and irritable. He has been out of 
school and in bed off and on during this period of time. There has been no 
d3'spnea, palpitation, or chest pain. 

On examination the patient is seen to be a delicate little boy wth occa- 
sional twitching of the right arm and face. Physical e.xamination otherwise 
shows no abnormality except for shght enlargement of the heart, wdth a moder- 
ately loud systolic murmur at the apex and a very short mid -diastolic murmur 
in the same area. Blood examination shows a white count of 12,000 with pob^- 
morphonuclears increased, hemoglobin 60 per cent, and red count 4,000,000. 

The sedimentation rate is increased moderately. The urine is normal. x-Ray 
examination shows the heart to be slightly enlarged, with slight prominence 
of the pulmonar}' artery and its branches. The electrocardiogram shows normal 
rhythm %vith a P-R interval of 0.2 of a second, which is slightly but dis- 
tinctly increased beyond the normal for this age. 

The diagnosis is obviously that of active rheumatism of 
childhood involving the heart. The murmurs are undoubt- 
edly the result of slight dUatation of the heart and are not due 
to valvular deformity, which in the course of these two months 
line nnt had time to develop. 
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ease on the myocardium with the tendency to cardiac dilata- 
tion which may easily increase and tend to become permanent 
if there is extra strain on the heart during this period of 
active involvement. 

To support the morale and to foster happiness for the 
child during this long period of bed rest, various measures 
have been introduced, one of the most practical of which has 
been that of the In-Bed Club worked out by Miss Terry and 
her associates in the Children’s Clinic at the Massachusetts 
General Hospital. Included under such a plan are the In-Bed 
badge, In-Bed jacket, In-Bed magazine, and recreational and 
occupational therapy as soon as the child is improved enough 
or is in condition, even from the outset, to have mild enter- 
tainment of this nature in bed. (For details, the reader is 
referred to the article by Miss Edith Terry in the New Eng- 
land Journal of Medicine, 224'.()Z2, 1941.) 

Equally important with rest in bed is the strict avoidance 
of fresh respiratory infections brought in by members of the 
family, friends, doctors, or nurses. It is unfortunately true that 
even in the best hospital reactivation of a subsiding rheumatic 
infection not rarely results from the introduction of a respira- 
tory infection from the outside which tends to spread like wild- 
fire through the institution. One of the reasons for sending 
rheumatic children to Florida in the past has been to protect 
them from the more virulent hemolytic streptococcus colds 
which are less likely to exist in the tropics and semitropics 
than in the North in the winter and spring months. How- 
ever, the problem can be faced in the North and even in cold 
outdoor weather, as demonstrated by Dr. John Hubbard dur- 
ing the past few winters at a former tuberculosis sanatorium 
at Sharon, Massachusetts, where rheumatic children, though 
outdoors, have improved steadily by careful avoidance of 
the introduction of respiratory infections, largely^ by limita- 
tion, both in number and in duration, of the visits of rela- 
tives and friends and the fact that such visits take place in 
the open air, 'there thus being no enclosed space to concen- 
trate any bacteria (New England J. M., 22J.968, 1940). 

Other aspects of treatment are relatively unimportant. The 
diet should be a nutritious mi.xed diet of approximately 1600 
to 1800 calories. When convalescence begins after the acute 
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rheumatic reaction. Very rarely is there enough 
effusion to demand pericardial tapping. In most of the in- 
stances m which this has been carried out patients have been 
^und to have major cardiac enlargement with little effusion. 
The prognosis must be considered uncertain for a few weeks; 
the majority of such youngsters, succumb, but a fair number 
recover with badly damaged hearts. 

Treatment. — ^This is to be carried out as before but by 
more absolute bed rest. Sometimes the head and chest must be 
elevated to whatever position is most comfortable for the child. 
Analgesics in the form of salicylates, especially aspirin (acetyl- 
salicylic acid) 10 grains every three to four hours, helps to get 
rid of the joint pain and may perhaps aid in the subsidence 
of the pericarditis. If the distress is considerable, small doses of 
codeine sidfate or morphine stdfape, grain of the former or 
H grain of the latter subcutaneously every few hours, may be 
needed for pain or distress. Ordinarily digitalis is the drug of 
choice for congestive heart failure but it has been found in the 
case of rheumatic myocarditis with cardiac dilatation that 
digitalis is relatively ineffective or even unwise. Thesodate 
(theobromine sodium acetate) in the dosage of 15 grains three 
times a day has proved a helpful diuretic in these children 
(Walsh and Sprague, J.A.M.A., 116:560, 1941). 

Gradually, if the child survives, there is a subsidence of the 
evidences of the congestive failure and a return very slowly 
to a fairly normal state of health, but almost invariably with 
some persisting cardiac enlargement to which may be added 
in the course of time deformity of the heart valves. Long-con- 
tinued bed rest for months and the use of iron and vitamins, 
and of sunlight and care to avoid infection should be the pro- 
gram until return to full health. 


SUBACUTE BACTERIAL ENDOCARDITIS 

Case HI. E. F., a young woman aged twenty-one years, had been known 

for ten years to have valvular disease following rheumatic fever at the age 
of eleven. After excellent health during this decade, she began two months 
ago to feel tired and listless. GraduaUy, her malaise increased until 
few days ago, she sought medical advice. She thought she had had a little 
fever off and on. There had, however, been no pain, dyspnea, palpitauon, s>n- 

'‘’^PhyltoTlxamination reveals a slighUy underweight young woman, rather 
pale, with a mouth temperature of F. The only other abnormal findings 
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able for a long life; m fact, the expectation ivithout treatment 
would be only a few years at best. However, treatment can 
change this prospect, sometimes to a considerable degree. 

Treatment.— Here specific therapy comes into play in one 
of the few instances in heart disease when such therapy is 
successful, but even here specific therapy alone is not enough. 
It is just as important for the victim of this serious disease 
to avoid physical strain as it is to take arsenic or bismuth or 
mercury. The first essential, then, is to have this man quit 
completely all physical labor during the first few months of 
treatment. If that is not possible, then the work should be 
changed to as light a job as possible. Undoubtedly, the work of 
heavy laborers is one of the most important causes of pro- 
gression of aortic strain, dilatation and death, even when ade- 
quate chemotherapy is in progress. The plan of specific drug 
treatment is as follows: 

It is preferable to begin with bismuth, in the form of the 
insoluble salt by intramuscular injection, in the dosage of 0.1 
gm. (1% grains) every four days for four weeks, and tlien 


0.2 gm. (3 grains) weekly for another eight weeks. There 
should then follow, if the patient’s condition is favorable, a 
course of arsenical injections, either mapharsen, beginning with 
0.01 gm. intravenously and increasing slowly to a maximum of 


0.04 gm., or neoarsphenamine, beginning ivith 0.1 gm. intrave- 
nously and increasing slowly to a maximum of 0.4 gm., weekly 
injections to be made over a period of twelve weeks. Simul- 
taneously with the bismuth and arsenic, potassium iodide may 
be given by mouth, starting with the dose of 1.0 gm. (15 
grains) three times daily and slowly increasing to 3.0 gm. (45 
grains) three times daily. The drugs must be decreased in 
dosage or stopped if toxic symptoms arise; such toxic symp- 
toms consist chiefly of salivation and nausea in the case of 
bismuth, of immediate collapse (nitritoid reaction) or erj^- 
thema and liver damage mth jaundice in the case of neoars- 
phenamine, and urticaria, erythema, lacrimation and coryza in 
the case of potassium iodide. 

This treatment should be continued for years with an annual 
checkup of the serologic reaction, but whether the Wasser- 
mann becomes negative or not, therapy should not lapse. T e 
courses of arsenic and bismuth should alternate without pause 
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ures. Sudden death is a definite hazard but it is not likely if he 
has ordinary luck and follows medical directions. 

Treatment. — ^In the first place it is of vital importance for 
the doctor, and the patient too, to understand what is going 
on. An unhurried, frank and detailed discussion with the pa- 
tient about what is wrong is infinitely worth while, at the very 
beginning. Sympathetic reassurance but forceful advice can 
secure the whole-hearted cooperation of the patient — an essen- 
tial part of the therapy. Don^t mince words or conceal facts. 

Coronary atherosclerosis, which is today, and probably also 
was yesterday, the common lot of business and professional 
men of middle age and older in the U. S. A., may, on occasion, 
progress so rapidly that an adequate collateral circulation is 
not developed; or there may be an unfavorable coronary ar- 
terial tree to start with. Under such conditions, coronary athe- 
roma, which otherwise may be regarded as no more serious than 
the graying of the hair, can produce disability and even death. 
There is a natural tendency for recovery to take place in such 
patients as I. J., owing to the development of collateral circu- 
lation, but such restoration of adequate circulation to the part 
of the heart muscle that is deprived of it does not occur over- 
night nor in fact in the course of a few days or weeks. One 
must almost invariably be patient and expect that months and 
even years may elapse before there is restoration of an ade- 
quate circulation. The coronary disease is still there but the 
evidence of coronary heart disease may subside. It is vital to 
recognize this normal process of recovery because its exist- 
ence is largely responsible for the tremendous number of rem- 
edies of all sorts that have been introduced in the last several 
decades and to which undue credit is ascribed. Such remedies 
include many drugs and even surgical procedures and n;-ray 
therapy. 

It is true, of course, that medical treatment is important 
over the period of symptoms. Such medical treatment should 
consist in the first place of correction, so far as possible, of 
the poor regimen of life as well as of a rest cure, partial or 
complete, covering weeks or months at the onset of trouble. 
The degree of rest naturally depends largely on the degree o 
the symptoms. In this particular case, it is wise at once to 
a leisurely vacation with very little physical exercise, 
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Fatty foods including butter and cream should be used spar- 
ingly and rich desserts should be omitted. Effort immediately 
after meals and lying down right after eating should be avoided, 
as well as effort in cold air, against heavy winds, and on steep 
grades, but leisurely stairclimbing does no harm. The danger 
of stairclimbing is an old wives’ tale. If these moderate meas- 
ures of treatment are ineffective and the symptom increases 
sharply to the point of angina pectoris decubitus (that is, a( 
complete rest) then the patient should remain at complete 
rest for a few weeks, taking nitroglycerin freely. 

Paravertebral alcohol injection can be carried out if medical 
treatment over a period of a few months is unsuccessful and 
if the pain recurs frequently and is severe, but it must be re- 
membered that such treatment is symptomatic only and that 
very uncomfortable intercostal neuralgia very often follows 
for a few weeks. Nevertheless, a few persons have been much 
helped through the procedure, by getting rid of 95 per cent 
of the pain which can be so wearing on the nervous system. 

CORONARY HEART DISEASE : (2) ACUTE MYOCARDIAL INFARCTION 

Case VI. — ^K. L., a banker sixty years old, has been under severe nervous 
strain ever since the depression and has been unable or unwilling to take 
reasonable care of his health (this neglect, often but by no means always the 
case, is especially true of the younger victims of acute coronary occlusion) . For 
several years Mr. L. has had rather mild, waxing and waning angina pectoris 
on effort. He has used some nitroglycerin off and on, but he has never been 
severely ill or appreciably incapacitated. 

This afternoon, while sitting quietly in his office, Mr. L. began to feci the 
same substernal discomfort which he had long known on active exercise. It 
increased slowly but steadily in severity despite two tablets of nitroglycerin 
taken in the course of ten minutes. Finally, after twenty minutes, when he 
began to break out in a cold sweat he called for help. The doctor came quickly, 
found him in mild collapse complaining bitterly of heavy substernal oppression 
radiating into both arms. He gave him ^ grain of morphine subcutaneously at 
once, with but little relief. In the course of twenty minutes he gave him another 
34 grain and then ordered an ambulance to transport him to the hospital where 
he entered in a semicomatose state one and one-half hours after the onset of 
the pain. He still complained of dull pain which persisted for another six hours. 

By midnight he was able to drop off to sleep and in the morning awoke with 
very little pain left, but with a mouth temperature of 100“ F. and a leukocytosis 
of 15,000, and an electrocardiogram showed an absolutely typical picture of an 
anterior apical myocardial infarct. His blood pressure which had registered 
commonly about 140 systolic and 90 diastolic dropped to 100 systolic and 80 
diastoHc at the time of the acute pain and shock but had returned to 130 s^- 
toKc and 80 diastolic when he was seen the next morning. There were no other 
symptoms except for nausea and a little vomiting following administration of 
the morphine. 
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month away in the country to restore his mental equilibrium as 
completely as possible and to fix the myocardial scar as soh 
1 y as it can be fixed. This third month is sometimes unneces- 
sary, but I have found very often that in the case of profes- 
sional and business men the nervous system is likely to go to 
pot temporarily after the sudden interruption of an active life, 
and that it takes longer to restore a normal mental and nerv- 
ous state in such individuals than it takes for the heart to 
recover. 

The diet should be light, at first consisting of five small 
meals a day. Increase in weight should be carefully avoided 
during convalescence. In fact, since this particular patient is 
overweight, as is so often true, gradual reduction of some 10 
pounds can be effected to great future advantage. It is un- 
necessary to institute a program of starvation although for the 
first day or two little or nothing but fluids in moderation (up 
to 1200 cc.) should be given. Tobacco should be omitted, pref- 
erably for good, and the nervous strain of business worries 
and exciting visitors should be excluded during the first 
month. It is of great importance to discuss with the patient 
frankly and in considerable detail just what is going on in 
his heart, with sympathetic reassurance, just as soon as the 
acute symptoms have subsided, in order to allay unnecessary 
fears of the patient and to secure his whole-hearted coopera- 
tion; I have invariably found such discussion very effective. 


ACUTE CONGESTIVE HEART FAILURE 

Case VII. — N., an overweight widow aged sixty-four years, has had 
known hypertension of considerable degree (up to 240 mm. mercury systolic 
and 130 diastolic) much of the time for the past five to ten years. Mrs. N. has 
been perfectly well except for slight to moderate dyspnea on effort during the 
past year. Because of her good health she has disregarded medical advice to 
reduce her weight and to decrease physical and nervous strain, and in fact to 
reduce or omit her tobacco. This morning at 1 o'clock, after a fatiguing week 
and an especially busy day with a hurried dinner, theater party and late supper, 
she was suddenly aroused by acute dyspnea. She was forced to sit up to get 
her breath and moved to the open window where she sat in great distr«s, 
wheezing and gasping for breath. Finally, after fifteen minutes without relief, 
she called her maid who summoned her doctor at once. He found her in grwt 
respiratory distress with asthmatic breathing, lungs full of moist and squeak- 
ing rales, lips cyanotic, pulse regular at 100, and a frequent cough \\ith the 
raiW of a slight amount of frothy pink sputum. Her blood pressure was 
still elevated at 220 systolic and 105 diastolic. 
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digitalis preparations now because some of the proprietary prep- 
arafioDs are of the new increased international unit strength, 
following the U.S.P. XI^ and some have maintained the old 
strength with which we are familiar, and on which most of 
the dosage recommended in current textbooks is based. No 
other drugs are needed under the circumstances unless one 
may wish to use strophanthin (or ouabain), K 20 grain (% 
mgm.) intravenously, after the administration of morphine on 
first arrival when the patient is acutely ill. This is emergency 
treatment and may safely and wisely be used in the absence 
of previous digitalis. European, Mexican and South American 
schools employ this drug in this way and are confident of its 
great emergency value. 

Mrs. N. should, moreover, begin the institution of measures 
of maintenance of her health. We can do very little about the 
blood pressure itself but in view of past and impending fail- 
ure we can advise great care to avoid physical and nervous 
fatigue. In fact, at the moment a fortnight of bed rest is ad- 
visable, to be followed by gradual resumption of quiet activity. 
Also, the diet should be lightened to about 1200 calories a day 
so that the patient may lose weight and avoid overloading 
her stomach at any one time. Tobacco should be omitted since 
it often tends to raise blood pressure and is a definite irritant 
to stomach, bronchi and heart, even though it does not itself 
produce heart disease. 

CHRONIC CONGESTIVE HEART FAILURE 

Case VUI. — 0. P., a physician seventy years old with a past history of 
hypertension and myocardial infarction, is seen by a doctor friend at home 
because of anasarca that has been accumulating for a period of several weeks 
and which has resisted simple measures of rest and digitalis. There has been 
no pain or palpitation. 

He is found bolstered up in bed with little dyspnea but with slight o’anosis, 
engorgement of the neck veins, and venous pressure of about 20 cm. of water, 
a somewhat tender liver edge felt 3 inches below the costal border, and mod- 
erate soft edema of both legs to the mid-thighs and of the lower back in m 
sacral region. The heart is moderately enlarged with normal rhythm, rate 72, 

.and the blood pressure is 170 systolic and 100 diastolic. 

This man is in chronic total congestive failure. His past 
history shows that he has gone through a period of pulmonary 
congestion with dyspnea followed by myocardial infarction 
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1930), is very helpful. Now and then when hydrothorax is 
present, which was not true in this case, the chest may be 
tapped, and improvement in the condition of tlie patient will 
result; 500 to 1000 cc. of fluid may be withdrawn, usually from 
the right side in such cases. 

PAROXYSMAL TACHYCARDIA 

Case IX. R. S., a nervous young college student of twenty had applied 
for military service but was rejected because of a paroxysm of tachycardia dur- 
ing the examination. He became very apprehensive and consulted his local 
physician to determine how much heart trouble he had and what to do 
about it. 

On examination no abnormalities are found. Laboratory tests, including 
3:-ray film and electrocardiogram, are all normal. The patient gives a story 
of having had for two years occasional attacks of regular racing of the heart, 
lasting half an hour at a time, making him very uncomfortable and exhausting 
him for hours afterwards. The attacks have recurred about once every two 
weeks, particularly when he is tired and after heavy smoking. On two occasions 
they came as a result of e.xcitement, first of a difficult college examination, and 
second, of the physical examination for the army. 


Treatment. — In the first place, complete reassurance is in- 
dicated, with a statement to the young man that he may have 
such attacks off and on for fifty years and still be otherwise 
in excellent health, in the absence of the development of any 
other trouble. Heart disease is not likely to occur. If it does, 
it will be from other causes. However, certain measures should 
be advised in an attempt to prevent or shorten the attacks 
themselves: 

1. It is wise to restrict tobacco to a minimum of a few 
cigarettes a day or to omit it altogether since tobacco has 
been definitely proved in this patient to be a provoking factor. 

2. Reasonable care should be exerted to avoid excessive 
fatigue, nervous and physical. 

3. When the attack occurs, firm pressure by the fingers over 
the carotid sinus, preferably on the right side, for a few sec- 
onds at a time should be tried, because in about one in ten 
cases it is dramatically successful in abolishing the paroxysm. 

4. Quinidine stdfate, 6 grains, at the onset of an attack may 
shorten spells that would ordinarily last more than half an 
hour. It does not always work but it is worth trying. Also, 
quinidine sulfate, 3 grains four times a day, may be taken for 
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CONCLUSION 

In conclusion, it may be said that the treatment of most of 
the common forms of heart trouble is simple, quickly learned, 
and easy to apply, but that two things are essential, first, 
that the treatment fit the particular case — ^in other words, that 
the diagnosis be correct — and second, that much patience and 
care be exercised by doctor and nurse in carrying out the 
details of therapy, for what seem to be trifles may on occasion 
mean the difference between life and death. 
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are sulfanilamide, sulfapyridme and sidfathiazole. A new deriv- 
ative, sulfadiazine, is now having an extensive trial and will 
probably come into wide use in the near future because of its 
low toxicity and general effectiveness. Each of these drugs has 
features which distinguish it from the others, both with re- 
gard^ to its effectiveness and to its toxicity. The factors con- 
cerning each of these drugs in so far as they relate to the 
treatment of pneumonia will be considered briefly. 

SulfanilaiDide. — Because sulfanilamide is relatively ineffec- 
tive in the treatment of pneumococcic pneumonia and has 
almost no effect in the treatment of staphylococcic or Fried- 
lander bacillus infections, it should not be used to begin ther- 
apy in any patient with pulmonary infections. It should be 
reserved for the treatment of patients with pneumonia only 
after the hemolytic streptococcus has been established as the 
etiologic agent. Sulfanilamide has a greater tendency to pro- 
duce acute hemolytic anemias, as well as a slowly developing 
anemia when it is used over a long period. Inasmuch as the 
hemolytic streptococcus likewise tends to produce marked 
anemias, it is preferable to use sulfapyridine even in cases of 
infection with this organism. Because sulfapyridine is so poorly 
tolerated, however, it may be necessary to resort to the use 
of sulfanilamide. Sulfanilamide has the advantage of being 
readily absorbed and easily excreted, and it produces a mini- 
mum of renal complications. It can be given subcutaneously in 
an 0.8 per cent solution in physiological sodium chloride, and 
it is also well absorbed after rectal administration. In the 
treatment of pneumonia the tendency of sulfanilamide to pro- 
duce marked cyanosis is a great disadvantage. 

Sulfapyridine. — Until the introduction of sulfathiazole, 
sulfapyridine was considered to be the drug of choice in the 
treatment of all cases of pneumonia. This is due mainly to the 
fact that it is highly effective in the treatment of pneumo- 
coccal infections. It is also highly effective against hemolytic 
streptococcal infections, but only slightly effective against in- 
fections with Staphylococcus aureus. About two thirds of all 
patients who receive sulfapyridine have nausea with vomiting 
of varying severity. This symptom may be severe enough to 
make it impossible to continue effective therapy with this drug. 

It also has the disadvantage of irregular absorption and excre- 
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ETIOLOGIC DIAGNOSIS 

Sputum aud Blood Cultures.— It is generally recognized 
that early treatment is essential for the best results from 
either chemotherapy or' serum therapy in the treatment of 
pneumonia. Because sulfonamide derivatives vary in their 
effectiveness against different bacteria, it is highly desirable to 
know the causative agent in any case of pneumonia under 
treatment. It is therefore essential, as soon as a diagnosis of 
pneumonia is suspected, to obtain materials for this purpose. 
Sputum should be obtained for culture and pneumococcus 
typing, and blood should be obtained for culture, preferably 
before sulfonamides are administered. It is not necessary, 
however, to wait for the results of these cultures before ad~ 
ministration of the drug is begun. 

ORAL CHEMOTHERAPY 

Choice of Drug'. — Of the drugs now generally available, it 
is obvious from what has been said that sulfathiazole is the 
drug of choice to initiate chemotherapy in all cases of pneu- 
monia before the etiologic diagnosis is made. Our own pres- 
ent experience would indicate that sulfadiazine is to be pre- 
ferred. In cases in which the hemolytic streptococcus is 
strongly suspected as the etiologic agent, as, for example, fol- 
lowing a septic sore throat or acute tonsillitis, it is preferable, 
when sulfadiazine is not available, to start treatment wth 
sulfapyridine. If this drug is poorly tolerated, sulfanilamide 
may be used. 

Precautions. — In all patients to whom sulfanilamide deriv- 
atives are to be administered it is important to obtain a his- 
tory of previous treatment with these drugs. In particular, 
inquiry should be made concerning drug rashes and fevers, 
severe nausea and vomiting or renal s3miptoms, such as hema- 
turia or anuria. In such patients the drug is administered with 
the greatest of caution. Patients who have previously had 
drug fever or drug rash may have a recurrence of these symp- 
toms within a few hours or days after treatment with these 
drugs is started. This may necessitate stopping therapy or 
changing to another drug. In patients who have had hema- 
turia or anuria it is important to evaluate the renal function 
and to ascertain whether there is any blood nitrogen retention, 
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Use of Alkalies. — ^All patients receiving sidjanilamidc 
should also be given alkalies. These may be administered in 
the form of bicarbonate of soda, 10 or IS grains with each 
dose, or, if parenteral administration is employed, one-sixth 
molar sodium lactate solution may be given with the clyses. 
Alkalies are not essential with other drugs, since only sulfa- 
nilamide produces a reduction of the fixed base in the blood. 
Some physicians prefer to use them in small amounts, how- 
ever, such as 5 to 10 grains of sodium bicarbonate with each 
dose. This is thought to increase absorption from the stomach 
and to decrease the possibility of renal complications. There 
is no conclusive evidence that either of these purposes is ac- 
complished. 

ChemicaJ Determinations of Blood Concentration.— 
In most uncomplicated cases of pneumonia where there is a 
rapid favorable response to chemotherapy, it is probably not 
necessary to carry out chemical determinations. The results of 
such determinations indicate wide variations in blood levels in 
spite of the favorable response. In general, the concentrations 
obtained in the course of treatment with the drugs given in the 
doses recommended above are about as follows: wth sulfa- 
nilamide and sulfapyridine, between 4 and 8 mg. per 100 cc. 
of blood; with sulfathiazole between 2 and 6 mg. and with 
sulfadiazine between 8 and 12 mg. Estimations of blood levels 
should be made whenever there is vomiting, when the drugs 
are given irregularly or frequent parenteral doses are used, 
and also when there is a poor response in spite of full doses 
without vomiting. In such instances the finding of low blood 
levels would indicate increasing the dose to obtain appropriate 
levels or, if high levels are obtained while there is marked 
nausea and vomiting, a reduction of the dose and an increase 
in the amount of fluids would be indicated. (See also Precau- 
tions, above.) 

PARENTERAL CHEMOTHERAPY 

The administration of sulfonamides by parenteral routes is 
indicated whenever there is severe nausea and vomiting or 
when for some other reason, such as after gastric surgety, ora 
administration is not desirable. It is also indicated to mitiate 
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rectal administration are usually much lower than after oral 
administration, and it is difficult to maintain concentrations 
which are likety to be effective. This route is therefore not to 
be used except for sulfanilamide. 

Whenever parenteral therapy is used, it should be discon- 
tinued as soon as the patient is able to take the drug orally, 
and further treatment maintained by the latter route. 


FURTHER CONSIDERATIONS IN THE CHEMOTHERAPY OF 
PNEUMONIA 


Duration of Drug' Therapy, — In cases of uncomplicated 
pneumonia the usual experience has been a clinical response 
corresponding to a crisis within eighteen to thirty-six hours, or 
occasionally forty-eight hours, after the beginning of therapy. 
In such cases the usual doses may be continued for two to five 
days after the temperature and pulse are normal, and pref- 
erably until the leukocyte count has also returned to normal. 
Drug therapy is maintained for the longer period in the patients 
who were most severely ill or who were ill for several days 
before treatment was started. Opinions differ as to the mainte- 
nance dose after essential recovery. Some physicians prefer to 
reduce the dose and others prefer to maintain the same dose 
and stop treatment abruptly. We prefer to maintain the usual 
doses of sulfapyridine and sulfatliiazole. In the case of sulfa- 
diazine the dose may be reduced after a clinical crisis to 1 gm. 


every six hours until it is stopped. 

Indications for Prolonged Chemotherapy.— In pneumo- 
coccal pneumonia in which tlmre are purulent complications, ox 
where there has been a bacteremia or extensive pulmonary in- 


volvement, it may be desirable to continue treatment for some 
time longer. It is well to remember that the longer therapy is 
continued the more likely one is to encounter complications, 
such as drug fever, rashes and leukopenias. In patients who 
have proved purulent complications, full doses (1 gm. every 
four hours) may be maintained for a total of ten days or longer, 
but more prolonged therapy given in tlie hope of avoiding sur- 
crical intervention is not to be recommended. In particular, it 
is probably not wnse to continue chemotherapy in patients wuo 
have sterile pleural effusions. Such patients may have 
fever and leukocytosis until the fluid is completely absor 
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mococcus is determined or as soon as the positive result of a 
blood culture is determined, provided that at the time the pa- 
tient has not already shown marked improvement. In all other 
patients, but especially in those with bacteremia or with com- 
mon pneumococcus types, in whom essential recovery has not 
taken place within twenty-four to thirty-six hours of the be- 
ginning of chemotherapy, t3^e-specific serum should be given. 
Serum may be used as the only therapy in patients who have 
severe toxic effects soon after chemotherapy is started and 
before a complete clinical response has been obtained. Serum 
may also be used to advantage in patients who develop puru- 
lent infective complications early in the course of chemo- 
therapy. 

Dosage. — In severe cases where serum therapy is started 
early, a total dose of 100,000 to 200,000 units is probably re- 
quired, and two or three further doses of 50,000 to 100,000 
units may be given at eight- to twelve-hour intervals if marked 
improvement does not occur. The largest doses are reserved for 
the severest cases. The initial amount may be given after the 
usual precautions, slowly, as a single injection, either undiluted 
or diluted with saline. Intramuscular injection may be used, 
and is indicated particularly in old people in whom it is impor- 
tant to avoid thermal reactions. The larger doses are used in 
such cases. 


SPECIAL USES OF CHEMOTHERAPY 

There are certain conditions in which acute pulmonary in- 
fection is not definitely proved but in which the use of chemo- 
therapy may be desirable or helpful. A few conditions in which 
it has been used successfully may be mentioned. 

Asthma. — In patients who have prolonged attacks of acute 
asthma, in which fever supervenes and in which there appear 
crepitant rales in addition to the musical rales in the lung, the 
sulfonamide drugs may bring about marked improvement. 
This is particularly true in patients in whom the asthma occurs 
either following or in the course of an acute upper respirator 
tract infection. Sulfathiazole or sulfadiazine is to be preferred, 
and these drugs should be used in full doses. If the temperature 
and pulse ^rate decline and there is definite clinical improve 
ment within twenty-four to thirty-six hours, treatment may be 
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exposing the patient needlessly. to the toxic effects of the drugs 
and to the possibility of sensitization to the sulfonamides. The 
use of the drugs is recommended in these conditions only when 
it is felt that the signs and symptoms suggest a superhnposed 
acute pulmonary injection, the alleviation of which might make 
it easier to deal with the primary disease. By the same token, it 
is not considered wise to use the sulfonamides in all cases of in- 
fluenza or the common cold. In these conditions they may be 
used if there is suggestive evidence of pulmonary involvement 
or of focal purulent complications, such as otitis media or 
sinusitis. It remains to be seen whether in epidemics of influ- 
enza associated with a high incidence of pulmonary complica- 
tions, the routine use of a short course of an effective sulfona- 
mide (full doses for two or three days) will be useful in the 
prevention of fatal pneumonias. 
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been doing it to this extent previously, although I always had 
a sweet tooth.” 

What caused the diabetes — ^heredity, obesity, the broken 
femur, interference with normal exercise, or the inordinate 
intake of soluble carbohydrate while in bed? Plainly the patient 
was predisposed to the disease by heredity and obesity and lack 
of exercise combined with excess calories, particularly carbo- 
hydrate, but how about trauma? 

Trauma can cause diabetes but only when more than nine- 
tenths of the pancreas are destroyed. There are four fairly au- 
thentic cases of pancreatic trauma preceding diabetes which 
have come to my notice,^ but this man did not injure his pan- 
creas and fractures of bones do not directly cause diabetes. 
Support for this view is so overwhelming ^ that I will not labor 
this categorical statement, because the evidence has been cited 
elsewhere. Nevertheless, it is one’s duty always to run down the 
previous history in such a patient and seek to determine when 
the disease began, and this is what I found. 

The patient was injured on November 2, and the records of 
the hospital that day showed sugar 3 plus in his urine and the 
blood sugar, fasting, five days later was 162 mg. He was dis- 
charged from the first hospital on November 10. In the second 
hospital the laboratory report during his stay, beginning No- 
vember 11, also recorded the urinary sugar as “brown” on No- 
vember 11, although four days later, on November IS, it had 
become negative. Consequently we have absolute proof of 
glycosuria while in two hospitals, including a statement of 3 
plus glycosuria the day of his accident and five days later a 
blood sugar at a diabetic level. This was nearly three months 
before he came to my office, reporting that his first knowledge 
of his diabetes had been within the last twenty-four hours. 

Did the diabetes exist before the accident? Heredity and 
obesity are only suggestive hints that it did, but other evidence 
is available. 

Cramps in the legs are by no means pathognomonic of dia- 
betes, but in answer to my query when I saw him on Febriiaty 
3, be replied that he had no cramps at that time, but that he 
did have them before his accident, and so severe as to force him 
out of bed. There is other evidence of pre-existing diabetes 
which his subsequent course disclosed. 
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in grapefruit or berries, one portion of cereal, % pint of a mix- 
ture of equal parts milk and medium (20 per cent butterfat) 
cream, four portions of 5 per' cent vegetables, an egg, two 
moderate portions of meat and three portions of butter. As 
for insulin, one can feel quite safe with the protamine ainc 
insulin variety. 16 units were given in the office, as stated 
above, and then daily 16 units before breakfast. It is en- 
couraging to note how little sugar is left in the urine or blood 
four or five days later when hospital accommodations or an- 

TABLE 2 

A Basic Diabetic Diet 


Food 


Grams in Each Portion 

Unit 

Portion I ( I 


Weight CPF 





other office visit can be arranged. Even over the telephone, 
when a doctor calls about a case, I urge beginning treatment 
immediately. One day I was not specific enough with telephone 
advice when a hospital bed was not ready and Mr. 19820 wen 
into coma waiting for a bed. I am thankful to say he prompt!) 


recovered. , 

Protamine zinc insulin is simpler for office , 

are the quickly acting regular and crystalline ^"sulins. Mo 
nver. how grateful the patients are to learn that treatment 
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commenced and that they have begun to improve before they 
leave your office! One can see the common sense in prompt 
action. At the next visit how proud the patients are to say 
that for the first time in weeks Aey have slept all night! 

This case of diabetes was extraordinarily mild. The patient 
became sugar-free in the second hospital toward the end of his 
stay without dietetic treatment or insulin. This would hardly 
have occurred if the diabetes had been of so recent origin as 
to show 7 per cent sugar within two weeks. Manifestly it had 
been increased by excess of soluble carbohydrate without in- 
sulin. And there is additional evidence, because on May 9 the 
urine was sugar free and the blood sugar after food was 130 
mg. even with the omission of insulin. 

Haec Jabida docet: (1) Impress upon each diabetic patient 
that he is a health officer for his entire family. (2) Secure a 
specimen of urine and blood immediately after an accident. 
(3) When exercise is curtailed, protect all patients from excess 
carbohydrate. (4) Never ascribe to trauma the development 
of diabetes in an hereditarily predisposed individual, especially 
when evidence exists of prediabetic symptoms and signs pre- 
ceding the accident. (5) Begin the treatment of the disease at 
once. (6) The trauma in this case may have been a mercy 
because it led to the recognition of diabetes, and diabetes un- 
recognized is uncontrolled! 


SHOULD A DIABETIC DRIVE AN AUTOMOBILE? 

This is a burning question, but before calling to your atten- 
tion various individuals to whom the subject is of serious im- 
port and certain others as witnesses of safe driving, may I 
read you abstracts from a report of a Committee of the New 
York State Medical Society in the New York State Journal 
of Medicine, pages 739-740, 1941, under Motor Vehicle Driv- 
ers — Medical Examinations: 


“Complete accord has been reached regarding recommendations made to 
the Motor Vehicle Department of the State in connection with ° 

issued. All persons applying for an operator’s license „ 

must sign a certificate as to whether or not they are suffering 
suffered from any of the following: Here follows a list of ^e^es “ 
occurs ‘diabetes,’ and later, ‘Diabetics must furnish certificate that constant 

care is being supervised/” 
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He entered the hospital and the results of his treatment be- 
tween May 1 and 10 are shown in Table 4. Each day he was 
urged to take and did take a considerable amount of exercise in 
walks about the city, in order to simulate working conditions. 
It is well never to keep diabetics abed except when bed rest is 
therapeutically indicated. 


TABLE 4 


Treatment of a Mild Diabetic Without Insulin (Case 20041) 
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So far as this bus driver is concerned, I feel warranted in 
telling him that he can return to work for two weeks with the 
understanding that he report for reconsideration of his case 
at the end of that time. 


Witness: Mr. 17465 developed diabetes at the age of ‘•'irty-four 
is a chauffeur, began insulin in the year 193S, within a f 

of his diabetes, and has driven a truck, uot a bus, thousands of imles >ea X 
"Low do yoTdo it?” “By law I have eight hours off in each twenty-four 
hours. During the remaining sixteen hours I take four meals. 

Ought this man to drive this huge truck? In the course o^f 
his stay in the hospital nurses and patients commented p 
Ws rehability. He realizes he is a diabetic. He takes scrupulous 
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ported at my office in excellent condition. Diet: carbohydrate 205 gra., protein 
104 gm. and fat 122 gm,, taking 8 units of crystalline insulin plus twelve 
units of protamine zinc insulin before breakfast, 8 units of crystalline before 
the evening meal and 8 units on retiring. The tibial arteries are sclerosed. He 
has driven about sixteen years and has never suffered injury or injured anyone. 

The number of diabetic salesmen^ grocery men, doctors (339 
in number) and private chauffeurs who drive automobiles long 
distances, who are temporarily or permanently under my care, 
is very considerable. Recently 45 per cent of 300 successively 
questioned diabetic patients entitled by age to drive automo- 
biles reported that they did so. I do not recall that one of my 
diabetic patients has injured another individual while driving, 
but of course this does not mean that such injury has not 
occurred. Nevertheless, to report an automobile accident when 
the driver is a diabetic is considered nem and the reason is, 
I believe, that it is so seldom that such an accident takes place. 
I have some concrete data relative to diabetics and automobiles 
which I will now call to your attention. 


TABLE 5 


Ages of Twenty-seven Diabetics Dying as Result 


OF AUTOilOBILE ACCIDENTS 

Age at Death 
by Decades 

0-10 

11-20 

21-30 

31-40... 

41-50 

51-60 

61-70 

71-80. 

80 on ■ 

Total . ... 


Number of 
Patients 
... 0 
... 1 
... 2 
... 0 
... 3 
... 9 
... 9 
.. 2 

J, 

.27 


Five thousand six hundred and sixty-nine of 
have died, and through the courtesy of Mr. Herbert H. Mar ■ 
of the Statistical Department of the MetropoUtan Life insur- 
ance Company, who has classified these by individua num , 
not by name, I learn that twenty-seven (0.476 per cent) J 
one in 210, have died as the result of “toniobile accito , 
but in only four instances was the^ diabetic the riv 
automobile. Of course this does not include dea s w J ^ 
have been caused by diabetics who did not le, 
recall none. 
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years’ duration, dead m his h^m , d ^ 

his sister, I could not force mysei comparatively 

was due to an insulm after the patient had 

sudden and treated quite promptly with carbo- 

taken food and had been had either a coyo- 

hydrate. I therefore Occident, and gave this opinion 

nary thrombosis or a cer^ra permission on 

to the medical examiner w , postmortem examina- 

Se strength of this ^tatemen Uo ,,p;raUon 

tion. The autopsy showed _1ha j,ontaining fragments of 

oj vomitus. Undigested ’ per respiratory passages. 

^igetable matter, was “J^erosis of the long-stand^ 
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Case II. Around midnight, within a month, I was awakened bv a tele- 
phone call from the brother of Mr. 473S, whom I first saw July 7, 1*925 with 
a history of diabetes beginning that same month at the age of fifteen years, 
and a story of his father having died of diabetes at the age of fifty years. He 
became sugar-free at that time on a diet with a trifle over 30 calories per kg. 
body weight, carbohydrate 68 gm., protein 62 gm., fat 136 gm., and insulin 
three times during the day, 5-3-5 units. (Note the low carbohydrate value in 
the diet of sixteen years ago.) The following January he was reported to have 
gained 6 pounds, to be sugar-free, and, sad to relate and contrary to what I 
advised, he was not taking insulin. In October, 1926 he entered the New Eng- 
land Deaconess Hospital in diabetic acidosis, with blood plasma creamy; he 
was sugar-free six days later under a program of 10-10-10 units of regular 
insulin. Again in March, 1928 he returned in acidosis, and the following June 
with appendicitis for which he was operated upon succesifully by Dr. L. S. 
McKittrick. 

In 1940 the patient returned again in acidosis, with carbon dioxide 26 vol- 
umes per cent, blood sugar 450 mg., nonprotcin nitrogen 63 mg.; he required 
120 units in the first twenty-four hours to bring the blood sugar to normal, 
and was discharged a week later with 16 units of crystalline insulin plus 48 
protamine zinc insulin, with a diet of carbohydrate ISO gm., protein 82 gm., 
and fat 100 gm. On January 17, 1940, at a cursory visit, he showed 0.2 per 
cent glycosuria, blood sugar 50 mg. five hours after breakfast, weight 128 
pounds dressed, taking 16 plus 48, and was sent a letter urging reduction of 
crystalline insulin to 10 units. It appeared then that he had been rescued from 
diabetic coma by his physician a week earlier. 


That midnight of the present episode I learned from his 
brother and from subsequent talks with his doctors that he had 
been seen in the afternoon by a physician who, finding him un- 
conscious, considered him to be in diabetic coma, as he had been 
in the previous January; the physician administered 75 units 
of insulin and sent him to a hospital. In the hospital be was 
promptly given 1500 cc. of 10 per cent glucose with 30 more 
units of insulin. Through various telephone messages I also 
learned that the urine was not only sugar-free but contained 
no diacetic acid. Some hours subsequently, following an addi- 
tional injection of 1000 cc. of salt solution with 10 per cent 
glucose, the blood sugar was 90 mg., but during the remainder 
of the day, with repeated injections of salt solution and glu- 
cose and adrenalin, the blood sugar rose to over 200 mg. The 
patient failed to respond and the autopsy on the following day 
was essentially negative, the pancreas weighing 26 gm. 


Case in.-Miss 11024 developed diabetes in 1932 at the 
and was first seen two months later, vath a (, ’.May, 

firmed four times in 1934. She was mterm.ttently in 

1932 with blood sugar S90 mg. and carbon dionde 21 volumes per 
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His wafe knew he had diabetes when she married him, but no one had 
pven her any instruction about the disease or diabeUcs, and she was quite 
Ignorant of insulin reactions. You can imagine her fright and feelings. 


What did we do? First of all, Dr. White and I talked with 
her separately and reassured her. Second, we gave her a Man- 
ual to study and showed her the pictures of our many diabetic 
boys and girls and their happy families. Third, we asked her 
to be a missionary and come here this morning to tell you to 
instruct all of your prospective diabetic brides and benedicts 
about the vagaries of diabetics. A missionary gains confidence 
in herself and her cause when promoting it. Fourth, so that 
you will see the importance of stressing the necessity of a bed- 
time lunch when any patient uses insulin before an evening 
meal. In general, we avoid an extra dose at this time for fear 
of accidents but of course sometimes are forced to resort to it, 
as in Case No. 13274 of this clinic. Fifth, I was able to arrange 
an interview for the girl with one of my most exemplary pa- 
tients, an important executive, who chanced to be in the hos- 
pital for removal of plantar warts, which, by the way, require 
very careful treatment, and he consented to talk mth her and 
tell her about his delightful family of five children, of whom he 
had the picture by his bedside. Sixth and finally, I prevailed 
upon the bride to stay to the meeting of the hospital diabetic 
class so that she could see for herself a group of individuals 
who were apparently happy, getting on comfortably with tlieir 
treatment with diet, exercise and insulin and leading useful 
lives. 

I do not expect ever to see these people again or even to learn 
their names, but they taught me a lesson and I hope it w'll be 
useful to you as well. 


DIABETES OF LONG DTJRATION AND THE DIFFICULTY OF 
EVALUATION IN A PATIENT WITHOUT A HOSPITAL STAY 


Mr. 13279 is an important executive who discovered diabetes 
in November, 1921, at thirty-two years of age, within about a 
month of onset, and reported to me in 1934 that his blood suga 
recently had been 480 mg. Under the management of an ex- 
cellent physician and with the close cooperation of his wife, he 
has don^ quite well, although neuritis and bursitis have ap 
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SIMPLE LUNCHES FOR BETWEEN MEALS 
RETIRING 


AND UPON 


1. Milk a pint) 240 cc. 

Carbo- 

hydrate, 

Gm. 

... t? 

Protein, 

Gm. 

Fat, 

Gm. 

2. Milk (1 pint) 240 cc. 


8 

8 

Pgg, one 

n 

8 

8 

3. Uneeda biscuit, one 

12 

6 

14 

1 

6 

iT 

0 

Cheese, 30 gm 

n 

i 

Q 

4. Uneeda biscuit, one. 

5 

0 

v 

1 

0 

11 

iT 

0 
f 7 

Peanut butter. 30 gm. 

5 

5. Peanuts. 30 gm.. 

W 

5 

y 

W 

8 

lo 

iT 

12 


DIABETES OF TWENTY YEARS* DURATION 
A Model Case in a Yottng Man 

This alert '^red-headed^^ diabetic gentleman of thirty-seven 
years, Case 2436, has had diabetes for twenty years and has 
taken insulin seventeen years. Throughout this period he has 
adhered to diet, adhered to insulin, and at the end of this time 
his diabetes is controlled with insulin 12 plus 45-6 units. 
His heart is of normal size, the electrocardiogram is normal, 
there is no demonstrable arteriosclerosis of the legs by x-ray^ 
and I told him when he was shown at the College of Physicians 
that if he only had three children instead of two I would have 
put him in the seventh edition of the Manual, along with the 
other young man with diabetes of twenty years’ duration who 
is his counterpart. This man takes a diet of carbohydrate ISO 
gm., protein 90 gm. and fat 100 gm.; his original weight was 
119 pounds, his weight today 139 pounds. He represents faith- 
ful treatment based upon the conceptions of diabetes promul- 
gated by Naunyn and Allen and helped by the discoveries of 
Banting and Best, with the consequent liberalization of diets. 
He encourages me to continue to follow fundamental truths in 
the treatment of this disease. I hope you all will have as faith- 
ful a patient as a model for your treatment of this disease. 
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Case m. C. D., a twenty-four-year-old laboratory technidan, in the 
course of an acute respiratory infection was found to have a shadow approxi- 
mately 1 cm. in size in the left infradavicular area. She refused a period of 
sanatorium care on the plea of necessity, and felt that she could readjust her life 
and secure the needed rest as she continued her work. Most of her Ume except 
her actual working hours was spent in bed. Her general health, weight, tem- 
perature, diet and blood were all checked periodically. Chest x-rays were 
taken every two weeks at first, then every four, and later every six weeks. 

No change in the woman’s condition or in the character of the process was 
noted for seventeen months. At that rime she reported before her scheduled 
check-up because she was not feeling as well as usual. For the first time a few 
fine rales were heard in the left infradavicular area, and the x-ray showed a 
small but definite spread of the lesion towards the apex. There was no cough, 
and no sputum. The blood was normal and the smear showed no change in the 
ratio of the white blood cells to indicate the x-ray change. The corrected blood 
sedimentation rate was at a subnormal level. Eight months of sanatorium care 
brought the infection under control. Six years later only a linear scar remains 
and there has been no further reactivation at any time. 


In this young woman a latent, potentially active process was 
dormant for seventeen months before it developed into active 
disease. Her decision was against the best advice. However, it 
proved advantageous to accept the next best treatment and to 
follow closely a lesion of which we were suspicious. Her co- 
operation was secured and the importance of the long-time 


follow-up is clearly sho^v^. 

What sort of clinical supervision is needed to complement tlie 
roentgen study of these latent and suspected lesions? It is the 
type of supervision that is directed towards sustaining the high- 
est level of well-being for the patient. It is preventive medicine 
which w^orks toward control through maintaining the body de- 
fenses against infection. It is a supervision that aims at detect- 
ing earliest changes in the character of these suspicious lesions. 
Temperature, pulse, weight, blood and urine are five very tan- 
gible and significant indices of the individuaFs well-being. Of 
these the pulse is the most delicate record of toxicity. Widely 
divergent resting and active pulse levels may be an early indi- 
cation of underlying active infection. Changes upward in the 
constant level of the resting pulse should be observed with con- 
cern and suspicion. Changes dovmward in the resting pulse 


should be viewed with optimism. 

The blood needs careful observation to prevent the appear- 
ance of anemias. The maintenance of a high hemoglobin level 
is beneficial. The red cell sedmentation rate is in general in- 
creased in the presence of any active infection and is e.xpecte 



1242 


THEODORE U BADGER 


Case m. C. T>.f a twenty-four-year-old laboratory technidan, in the 
course of an acute respiratory infection was found to have a shadow approxi- 
mately 1 cm. in size in the left infraclavicular area. She refused a period of 
sanatorium care on the plea of necessity, and felt that she could readjust her life 
and secure the needed rest as she continued her work. Most of her time except 
her actual working hours was spent in bed. Her general health, weight, tem- 
perature, diet and blood were all checked periodically. Chest x-rays were 
taken every two weeks at first, then every four, and later every six weeks. 

No change in the woman^s condition or in the character of the process was 
noted for seventeen months. At that time she reported before her scheduled 
check-up because she was not feeling as well as usual. For the first time a few 
fine rales were heard in the left infraclavicular area, and the x-ray showed a 
small but definite spread of the lesion towards the apex. There was no cough, 
and no sputum. The blood was normal and the smear showed no change in the 
ratio of the white blood cells to indicate the x-ray change. The corrected blood 
sedimentation rate was at a subnormal level. Eight months of sanatorium care 
brought the infection under control. Six years later only a linear scar remains 
and there has been no further reactivation at any time. 


In this young woman a latent, potentially active process was 
dormant for seventeen months before it developed into active 
disease. Her decision was against the best advice. However, it 
proved advantageous to accept the next best treatment and to 
follow closely a lesion of which we were suspicious. Her co- 
operation was secured and the importance of the long-time 
follow-up is clearly sho^vn. 

What sort of clinical supervision is needed to complement tlie 
roentgen study of these latent and suspected lesions? It is the 
type of supervision that is directed towards sustaining the high- 
est level of well-being for the patient. It is preventive medicine 
which w^orks toward control through maintaining the body de- 
fenses against infection. It is a supervision that aims at detect- 
ing earliest changes in the character of these suspicious lesions. 
Tejnperature, pdse, weight, blood and urine are five very tan- 
gible and significant indices of the individuaFs well-being. Of 
these the pulse is the most delicate record of toxicity. Widely 
divergent resting and active pulse levels may be an early indi- 
cation of underlying active infection. Changes upward in the 
constant level of the resting pulse should be observed with con- 
cern and suspicion. Changes downward in the resting pulse 

should be viewed with optimism. 

The blood needs careful observation to prevent the appear- 
ance of anemias. The maintenance of a high hemoglobin eye) 
is beneficial. The red cell sedmentation rate is in general in- 
creased in the presence of any active infection and is e.xpected 
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findings. Blood examination showed no anemia. White cell differential counts 
were normal and contributed no significant information regarding the under- 
lying process. The red cell sedimentation rate was always normal. 

The patient s daily routine included all the requirements of her nursing 
course. However, she managed a mid-day rest for an hour and she was in bed 
by seven in the evening until the character of her lesion was well established 
by comparative ar-ray studies. Extra, high caloric meals were supplied and rich 
vitamin adjuncts were added to the diet. Her small apical lesion never showed 
any progression and slowly receded to a thin fibrotic scar. Six years later a 
fine scar remained without any further evidence of tuberculosis. 


This student contracted what was apparently her primary 
or childhood infection in adult life but was fortunately en- 
dowed with a high constitutional resistance to tuberculosis. In 
spite of her determination to remain on duty against medical 
advice, her lesion healed, aided by a regimen which she was 
careful to observe. 

It is quite clear from cases III and IV that it is difficult to 
evaluate the character of the small x-ray lesion. We must above 
all things educate the patient to the need of :r*ray follow-up of 
these doubtful shadows. It is fateful to report that these small 
infiltrations are no more than a “spot on the lung'' or an old 
scar which may be forgotten. 

Case V. — ^IVI. A., a twenty-two-year-old stenographer, had been examined 
five months previously because of a dragging cold and a bothersome but un- 
productive cough. The initial roentgenogram of the lungs must have revealed 
some abnormal shadows, for she was told of an “old spot” which was harm- 
less” and which she could “forget,” She was treated for an acute respiratory 
infection and told to return if the cough did not clear up promptly. 

The cough did dear up promptly but the “spot” did not. Within five months 
this girl developed an acute tuberculous bronchopneumonia involving more 
than half of the left lung. The sputum was strongly positive. The early institu- 
tion of pneumothorax was successful. 

The conduct of these small roentgen lesions pute upon the 
physician a responsibility for periodic x-ray and clinical man- 
agement which cannot be overestimated. There is as yet no 
other way of evaluating or controlling these small, latent and 
suspected lesions. 


GENERAL PRINCIPLES OF TREATMENT 

Absolute Bed Best.— What is meant specifically by this 
phrase, absolute bed rest? It means what it says, twenty-jour 
hours a day in bed. There are no exceptions or privileges if i< 
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findings. Blood examination showed no anemia. White cell differential counU 
were normal and contributed no significant information regarding the under- 
lying process. The red cell sedimentation rate was always normal. 

The patient’s daily routine included all the requirements of her nursing 
course. However, she managed a mid-day rest for an hour and she was in bed 
by seven m the evening until the character of her lesion was well established 
by comparative x-ray studies. Extra, high caloric meals were supplied and rich 
vitamin adjuncts were added to the diet. Her small apical lesion never showed 
any progression and slowly receded to a thin fibrotic scar. Six years later a 
fine scar remained without any further evidence of tuberculosis. 


This student contracted what was apparently her primary 
or childhood infection in adult life but was fortunately en- 
dowed with a high constitutional resistance to tuberculosis. In 
spite of her determination to remain on duty against medical 
advice, her lesion healed, aided by a regimen which she was 
careful to observe. 

It is quite clear from cases III and IV that it is difficult to 
evaluate the character of the small ^r-ray lesion. We must above 
all things educate the patient to the need of :r-ray follow-up of 
these doubtful shadows. It is fateful to report that these small 
infiltrations are no more than a “spot on the lung’' or an old 
scar which may be forgotten. 

Case V. — ^M. A., a twenty-two-year-old stenographer, had been examined 
five months previously because of a dragging cold and a bothersome but un- 
productive cough. The initial roentgenogram of the lungs must have revealed 
some abnormal shadows, for she was told of an ^‘old spot” which was “harm- 
less” and which she could “forget.” She was treated for an acute respirator}’ 
infection and told to return if the cough did not dear up promptly. 

The cough did dear up promptly but the “spot” did not. Within five months 
this girl developed an acute tuberculous bronchopneumonia involving more 
than half of the left lung- The sputum was strongly positive. The early institu- 
tion of pneumothorax was successful. 

The conduct of these small roentgen lesions puts upon the 
physician a responsibility for periodic .-c-ray and clinical man- 
agement which cannot be overestimated. There is as yet no 
other way of evaluating or controlling these small, latent and 
suspected lesions. 

GENERAL PRINCIPLES OF TREATMENT 

Absolute Bed Rest.— What is meant specifically by this 
phrase, absolute bed rest? It means what it says, lwc;ay-/our 
hours a day in bed. There are no exceptions or privileges it U 
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month showed complete disappearance of the l.S cm. cavity 
and extensive clearing of the acute exudative infiltration. Bed rest without 
collapse therapy was decided upon for treatment in view of this excellent result. 


This patient had not known what absolute bed test was or 
what the observance of such complete inactivity could do for 
her tuberculosis. Such a period of clinical observation estab- 
lished for her a basis for treatment and an index of prognosis. 

Sanatorium or hospital care during this period of observation 
is not absolutely essential but the rest so obtained is in the end 
Usually more satisfactory. Equivalent care can often be in- 
stituted in the home. There, however, it is difficult to break 
the long-standing habits of years. It is often impossible to inter- 
rupt the stream of visitors or control the oversolicitous family in 
order to obtain the rest that comes rarely to the tuberculous 
patient except through the well ordered routine of a sanatorium. 
The experience of sanatorium treatment, where routine is the 
basis of the cure, will always remain an educational asset to the 


tuberculous patient. 

Diet. — Food should be appetizing, well cooked, attractively 
served and contain not only the ingredients of a well balanced 
meal, but the inducement to eat it. Between-meal high caloric 
drinks are usually needed. Overeating and overweight are both 
to be avoided. Vitamin demands and the requirements of an 
adequate diet are higher when the metabolism is elevated by 
fever and infection. 

Vitamin deficiency plays its part in the malnutrition of ad- 
vanced tuberculosis and vitamins should be amply supplied 
to patients with early lesions. Insulin in 10- to 15-unit doses 
before meals may, in some patients, enhance the appetite and 


the carbohydrate consumption. 

Exercise, Education and Leisure.— Exercise plays no 
part in the management of the acute and active phases of 
tuberculosis. Absolute bed rest, with or without collapse, is 
the order of the day. Later, in treating the patient mth a 
quiescent lesion, there is a need for an equitable distribution of 
rest and exercise. Exercise when first permitted is qualified to 
mean time up in a chair with blanket, or a single daily trip to 
the bathroom. Careful clinical and rr-ray observation should 
accompany a slowly graded increase in privileges. A saunter- 
tv tBp exercise of choice when the time for it comes. 
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at the end of this month showed complete disappearance of the 1.5 cm. cavity 
and extensive clearing of the acute exudative infiltration. Bed rest without 
collapse therapy was decided upon for treatment in view of this excellent result. 


This patient had not known what absolute bed Test was or 
what the observance of such complete inactivity could do for 
her tuberculosis. Such a period of clinical observation estab- 
lished for her a basis for treatment and an index of prognosis. 

Sanatorium or hospital care during this period of observation 
is not absolutely essential but the rest so obtained is in the end 
Usually more satisfactory. Equivalent care can often be in- 
stituted in the home. There, however, it is difficult to break 
the long-standing habits of years. It is often impossible to inter- 
rupt the stream of visitors or control the oversolicitous family in 
order to obtain the rest that comes rarely to the tuberculous 
patient except through the well ordered routine of a sanatorium. 
The experience of sanatorium treatment, where routine is the 
basis of the cure, will always remain an educational asset to the 


tuberculous patient. 

Diet. — Food should be appetizing, well cooked, attractively 
served and contain not only the ingredients of a well balanced 
meal, but the inducement to eat it. Between-meal high caloric 
drinks are usually needed. Overeating and overweight are both 
to be avoided. Vitamin demands and the requirements of an 
adequate diet are higher when the metabolism is elevated by 
fever and infection. 

Vitamin deficiency plays its part in the malnutrition of ad- 
vanced tuberculosis and vitamins should be amply supplied 
to patients with early lesions. Insxilin in 10- to 15-unit doses 
before meals may, in some patients, enhance the appetite and 


the carbohydrate consumption. 

Exercise, Education and Leisure.— Exercise plays no 
part in the management of the acute and active phases of 
tuberculosis. Absolute bed rest, with or without collapse, is 
the order of the day. Later, in treating the patient mth a 
quiescent lesion, there is a need for an equitable distribution of 
rest and exercise. Exercise when first permitted is qualified to 
mean time up in a chair with blanket, or a single daily trip to 
the bathroom. Careful clinical and rr-ray observation should 
accompany a slowly graded increase in privi eges. A saunter- 
w wilk is the exercise of choice when the time for it comes. 
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beginning of modern concepts in treatment of the disease. “An 
Intimate Portrait of R. L. S.” by Lloyd Osbourne, as well as 
the poems of Robert Louis Stevenson himself revive in us the 
extraordinarily buoyant spirit of one physically an invalid from 
IS tuberculosis. These books, and others, may help to impart 
a new philosophy of leisure into the lives of those who do not 
understand the preservation of an atmosphere that is conducive 
to maintaining one^s defenses against tuberculosis. 


COLLAPSE THERAPY 

Whatever method of collapse is undertaken, its principle is 
the same: namely, more complete rest locally of the lung itself, 
by the splinting and immobilization of its action. Ringer^ has 
put forth a word of warning that collapse measures can be 
overdone in the presence of small early lesions and in the very 
far advanced cases. Collapse of some sort is usually indicated 
in active tuberculosis with well defined cavity formation. But in 
almost every case, a trial period of three to four weeks of 
absolute bed rest should precede the institution of any collapse 
procedure, as shown in case VI. Collapse measures in the ex- 
tremely advanced case may, from their mechanical effects, 
incapacitate the patient more than does the disease itself. 
Dyspnea, empyema, spontaneous pneumothorax and deformi- 
ties of posture are to be reckoned with. No collapse measure 
should be undertaken solely for the sake of doing something 
to the patient, but it should be early and widely applied when 
the indications are clear. 

Artificial Pneumothorax. — What is the ideal lesion for 
artificial pneumothorax? Is it only the unilateral case with 
positive sputum and a thin-walled cavity? By no means. The 
spreading lesion in one lung may do well if the cavity in the 
other is satisfactorily closed by pneumothorax. 


Case VH.— M. M., a twenty-eight-year-old stenographer with far-advanced 
tuberculosis, gave a history indicative of a recent rapid extension of a lesion 
that must have been active for several months. Treatment had consisted of 
desultory home care without good bed rest. When the patient was first seen, 
physical and x-ray examination revealed a cavity in the right infracIavTcuIar 
region, with mottUng throughout the upper half of the lung. An acute bron(±o. 
genic extension, exudative in type, was present in the lower half of the right 
upper lobe. This was verified by showers of medium coarse rales low donn 
beneath the left breast anteriorly. The patient was acutely ill. 



1248 


THEODORE L. BADGER 


beginning of modern concepts in treatment of the disease. “An 
Intimate Portrait of R. L. S.” by Lloyd Osbourne, as well as 
the poems of Robert Louis Stevenson himself revive in us the 
extraordinarily buoyant spirit of one physically an invalid from 
IS tuberculosis. These books, and others, may help to impart 
a new philosophy of leisure into the lives of those who do not 
understand the preservation of an atmosphere that is conducive 
to maintaining one’s defenses against tuberculosis. 


COLLAPSE THERAPY 

Whatever method of collapse is undertaken, its principle is 
the same: namely, more complete rest locally of the lung itself, 
by the splinting and immobilization of its action. Ringer^ has 
put forth a word of warning that collapse measures can be 
overdone in the presence of small early lesions and in the very 
far advanced cases. Collapse of some sort is usually indicated 
in active tuberculosis with well defined cavity formation. But in 
almost every case, a trial period of three to four weeks of 
absolute bed rest should precede the institution of any collapse 
procedure, as shown in case VI. Collapse measures in the ex- 
tremely advanced case may, from their mechanical effects, 
incapacitate the patient more than does the disease itself. 
Dyspnea, empyema, spontaneous pneumothorax and deformi- 
ties of posture are to be reckoned with. No collapse measure 
should be undertaken solely for the sake of doing something 
to the patient, but it should be early and widely applied when 
the indications are clear. 

Artificial Pneumothorax. — What is the ideal lesion for 
artificial pneumothorax.? Is it only the unilateral case with 
positive sputum and a thin-walled cavity? By no means. The 
spreading lesion in one lung may do well if the cavity in the 
other is satisfactorily closed by pneumothorax. 


Case Vn.— M. M., a twenty-cight-year-old stenographer with far-advanced 
tuberculosis, gave a history indicative of a recent rapid extension of a lesion 
that must have been active for several months. Treatment had consisted of 
desultory home care without good bed rest. When the patient was first seen, 
physical and x-ray e.xamination revealed a cavity in the right infraclavncular 
rerion, with mottling throughout the upper half of the lung. An acute brondio- 
genic e-xtension, e.xudative in type, was present in the lower half of the right 
upper lobe. This was verified by showers of medium coarse rales low donn 
beneath the left breast anteriorly. The patient was acutely ill. 
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Case IX. E. M., a thfrty-five-year-o!d married woman, presented a lone 
hLstory of tuberculosis. Moderately advanced disease with a 4-cm. cavity in 
the middle of the right lung had healed apparently spontaneously on semi-bed 
rest, four years previously. Reactivation of the disease occurred in the left 
lung two years later and fourteen months of the same semi-bed rest did not 
prevent^ the infection from progressing slowly. A 3-cm. cavity was present in 
the periphery of the left mid-chest when the patient was firsl seen. Pneumo- 
thorax produced a 40 to SO per cent collapse but the cavity was held widely 
open by multiple adhesions to the chest wall. After cutting adhesions on two 
occasions the cavuty was freed of its lateral adhesions but remained open near 
the left hilar region. Firm diaphragmatic adhesions were noted on fluoroscopy 
and a left phrenicotomy was recommended and performed. A good elevation 
of the left diaphragm was obtained. Relaxation of these basal adhesions brought 
complete closure of the cavity. 


Experience teaches that one cannot foretell from the phys- 
ical examination or the chest ar-ray whether adhesions between 
the pleural surfaces will prevent the induction of a satisfactory 
pneumothorax. Jennings and his associates® report that 24.2 per 
cent of their 1027 patients thought to be candidates suitable 
for pneumothorax could not be given air because of adhesions. 


It is of further interest that only 30.3 per cent of their group 
\vith unilateral lesions obtained a satisfactory collapse of the 
lung without the assistance of other surgical procedures. No 
benefit was received from pneumothorax in a total of 57.9 per 
cent of Jennings’ cases, either because of obliterating pleurisy 
or because of unsatisfactory collapse. In this group it was found 
after three years that three out of four patients who had re- 
ceived no further collapse measures were dead. In contrast, 
only one out of four of those patients for whom further col- 
lapse procedures were instituted when pneumothorax failed, 


had succumbed. 

The true value of any therapeutic procedure is measured by 
the number of individuals whom it restores to a normal working 
life. In Jennings’ cases with satisfactory collapse, 81.9 per cent 
were working one to twenty years later. In the partly satis- 
factory cases, 56.8 per cent were working, but in the unsatis- 
factory pneumothoraces only 23.1 per cent were working one to 
twenty years later. It is clear from these figures that when 
pneumothorax can be satisfactorily induced, with closure o 
the cavity and with the sputum free of tubercle bacilli, it 
is a very successful method of treatment. But if pneumothorax 
cannot be satisfactorily given, even with the assistance of 
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IX. E. M., a thirty-five-year-old married woman, presented a long 
hwtory of tuberculosis. Moderately advanced disease with a 4-cm. cavity in 
the middle of the right lung had healed apparently spontaneously on semi-hed 
rest, four years previously. Reactivation of the disease occurred in the left 
lung two years later and fourteen months of the same semi-bed rest did not 
prevent^ the infection from progressing slowly. A 3-cm. cavity was present in 
the periphery of the left mid-chest when the patient was first seen. Pneumo- 
thorax produced a 40 to SO per cent collapse but the cavity was held widely 
open ^by multiple adhesions to the chest wall. After cutting adhesions on two 
occasions the cavdty was freed of its lateral adhesions but remained open near 
the left hilar region. Firm diaphragmatic adhesions were noted on fluoroscopy 
and a left phrenicotomy was recommended and performed. A good elevation 
of the left diaphragm was obtained. Relaxation of these basal adhesions brought 
complete closure of the cavity. 


Experience teaches that one cannot foretell from the phys- 
ical examination or the chest x-ray whether adhesions between 
the pleural surfaces will prevent the induction of a satisfactory 
pneumothorax. Jennings and his associates® report that 24.2 per 
cent of their 1027 patients thought to be candidates suitable 
for pneumothorax could not be given air because of adhesions. 


It is of further interest that only 30.3 per cent of their group 
with unilateral lesions obtained a satisfactory collapse of the 
lung without the assistance of other surgical procedures. No 
benefit was received from pneumothorax in a total of 57.9 per 
cent of Jennings’ cases, either because of obliterating pleurisy 
or because of unsatisfactory collapse. In this group it was found 
after three years that three out of four patients who had re- 
ceived no further collapse measures were dead. In contrast, 
only one out of four of those patients for whom further col- 
lapse procedures were instituted when pneumothorax failed, 


had succumbed. 

The true value of any therapeutic procedure is measured by 
the number of individuals whom it restores to a normal working 
life. In Jennings’ cases with satisfactory collapse, 81.9 per cent 
were working one to twenty years later. In the partly satis- 
factory cases, 56.8 per cent were working, but in the unsatis- 
factory pneumothoraces only 23.1 per cent were working one to 
twenty years later. It is clear from these figures that when 
pneumothorax can be satisfactorily induced, with closure o 
the cavity and with the sputum free of tubercle bacilli, it 
is a very successful method of treatment. But if pneumothorax 
cannot be satisfactorily given, even with the assistance of 
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consideration before its induction. The benefits of a successful 
pneumothorax are great. The procedure should be available to 
all who need it, but its promiscuous use should be curtailed. 


CONCLUSIONS 

In our determination to “close that cavity” by whatever 
procedure may be necessary, let us remember the patient as an 
individual and recall the character of the disease from which 
he suffers. 

In the treatment of tuberculosis the majority of patients 
handle their infection well if they observe the basic principle 
of absolute bed rest or rest in conjunction with appropriate 
collapse therapy. There is another small group of patients with 
active disease who cure their tuberculosis whether or not they 
observe the rules of treatment. This may be heresy to the 
phthisiologist but it is a fact. These fortunate individuals are 
endowed with a high familial or racial resistance to this disease. 
A third, not so small group, goes on to progressive and destruc* 
tive tuberculosis no matter what treatment may be prescribed. 
These have a chronic and recurrent acute tuberculosis. These 
individuals are apparently endowed with very little constitu- 
tional resistance to their infection. Conservative care, with 
studious application of the general principles of treatment, may 
make life more bearable for these patients than extensive sur- 
gery. Vigorous measures of collapse in the extremely ill may 
hasten their demise, too often because the varied systemic ex- 
pressions of tuberculosis have been overlooked in the effort to 
conquer the pulmonary involvement. Collapse of the lung can 
do its local job well, but it is only one phase of the general 
principles of the treatment and management of tuberculosis. 
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consideration before its induction. The benefits of a successful 
pneumothorax are great. The procedure should be available to 
all who need it, but its promiscuous use should be curtailed. 

CONCLUSIONS 

In our determination to “close that cavity” by whatever 
procedure may be necessary, let us remember the patient as an 
individual and recall the character of the disease from which 
he suffers. 

In the treatment of tuberculosis the majority of patients 
handle their infection well if they observe the basic principle 
of absolute bed rest or rest in conjunction with appropriate 
collapse therapy. There is another small group of patients with 
active disease who cure their tuberculosis whether or not they 
observe the rules of treatment. This may be heresy to the 
phthisiologist but it is a fact. These fortunate individuals are 
endowed with a high familial or racial resistance to this disease. 
A third, not so small group, goes on to progressive and destruc- 
tive tuberculosis no matter what treatment may be prescribed. 
These have a chronic and recurrent acute tuberculosis. These 
individuals are apparently endowed with very little constitu- 
tional resistance to their infection. Conservative care, with 
studious application of the general principles of treatment, may 
make life more bearable for these patients than extensive sur- 
gery. Vigorous measures of collapse in the extremely ill may 
hasten their demise, too often because the varied systemic ex- 
pressions of tuberculosis have been overlooked in the effort to 
conquer the pulmonary involvement. Collapse of the lung can 
do its local job well, but it is only one phase of the general 
principles of the treatment and management of tuberculosis. 
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fetid sputum which is often streaked with blood but which 
does not show elastic fibers. The sputum settles into three 
characteristic layers on standing. The patient may have clubbed 
lingers and run an irregular, persistent fever, 

K picture may resemble pulmonary tuberculosis, 

but tubercle bacilli cannot be found in the sputum. On physical 
examination the apices of the lung are not usually involved, 
the lower lobes being principally affected. ^ 

The presence of bronchiectasis, the stage of the disease and 
the location of the distended bronchi can be readily and easily 
determined by the injection of lipiodol into the bronchial tree, 
for which the supraglottic method is the simplest and most 
convenient. 



Fig. 1S6. Fig. 157. 

Fig. 1S6 (Case I, E. P.).— Left lateral roentgenogram showing saccular 

bronchiectasis. 

Fig. 157 (Case 11, F. C-)-— Carcinoma of the right upper lobe bronchus with 
extension into the lung parenchyma. 

Case I (Fig. IS6).— E. P., a twenty-two-year-old white, single female, 
admitted with a seven-year history of cough, expectoration of 3 ounces of 
yellow sputum, occasionally blood-streaked, and an afternoon temperature. 
The family history was negative for puImonar>^ tuberculosis. The sputum was 
persistently negative for tubercle badlli, including gastric analysis and con- 
centration tests. The sedimentation rate was 4 H.L. (Cutler Method). 

Bronchiectasis was suspected because of the persistent negative sputum, ex- 
cessive expectoration, and physical findings. Lipiodol injection proved ibe 
diagnosis of Bronchkclasls invohdng the right and left lower lohes. 

The patient W'as discharged wdth the diagnosis of Nontub ercvlous Bronchi- 

ectasis^ 
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fetid sputum which is often streaked with blood but which 
does not show elastic fibers. The sputum settles into three 
characteristic layers on standing. The patient may have clubbed 
fingers and run an irregular, persistent fever. 

The clinical picture may resemble pulmonary tuberculosis, 
but tubercle bacilli cannot be found in the sputum. On physical 
examination the apices of the lung are not usually involved, 
the lower lobes being principally affected. 

The presence of bronchiectasis, the stage of the disease and 
the location of the distended bronchi can be readily and easily 
determined by the injection of lipiodol into the bronchial tree, 
for which the supraglottic method is the simplest and most 
convenient. 



Fig. 156. Fig. 157. 

Fig. 1S6 (Case I, E. P.).— Left lateral roentgenogram showing saccular 

bronchiectasis. 

Fig. IS7 (CsLse II, F. C.).— Carcinoma of the right upper Jobe bronchus with 
extension into the lung parenchyma. 


Case I (Fig. 1S6).— E. P., a twenty-two-year-oid white, single female, was 
admitted with a seven-year history of cough, cxpectorarion of 3 ouncts of 
yellow sputum, occasionally Hood-streaked, and an afternoon temperature. 
The family history was negative for pulmonary' tuberculosis. The sputum 
persistently negative for tubercle badlli, includmg g^trk 
centration tests. The sedimentation rate svas 4 H.L. (Cutkr Method). 

Bronchiectasis was suspected because of the persistent negative « 

cessive expectoration, and physical finding. injection proved the 

diagnosis oi Bronchketosis involving the nght and left lower lobes. 

ne patient was discharged with the diagnosis of Nontuberculous Branch 

ectasis. 
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A fractional percentage of the lung abscesses follow broncho- 
pneumonia and aspiration of foreign bodies. Lung abscess is 
a disease of symptoms rather than physical signs. 

Important in the diagnosis are a careful history and physical 
examination, serial roentgenograms, including roentgenograms 
following lipiodol injection, and thorough fluoroscopic examina- 
tion, in addition to sputum results and tuberculin test. 



Fig. 1S8. Fig. 1S9. 

Fig. 158 (Case III, W. S.). — ^Lung abscess with cavity in right upper lobe 
with fluid level. 

Fig. IS9 (Case IV, A. T.). — ^Roentgenogram showing multiple nodular areas 
of fibrosis extending from the periphery to hilum. Note adhesions and elevation 
of the right diaphragm. 

Case HI (Fig. 158). ~W. S., a thirty-eight-year-old white, single male, was 
admitted with a two months* history of cough, expectoration of 4 ounces of 
foul, yellow-greenish sputum daily, loss of appetite and weight. The sputum 
was persistently negative for tubercle badlli, and the sedimentation rale was 

30 V.C, , . , 

The patient was placed on postural drainage, and 300 to 500 cc. of foul 
sputum was expectorated daily. The patient was discharged with a diagnosis 
of Nonttiberciilous Lung Abscess. 

PNEUMONOCONIOSIS 

It has been recognized that certain dusty occupations com- 
monly give rise to pathological conditions of the iung simulating 
pulmonary tuberculosis. Four important groups have differ- 
entiated : 



1258 


JOHN A. FOLEY, JOHN B. ANDOSCA 


A fractional percentage of the lung abscesses follow broncho- 
pneumonia and aspiration of foreign bodies. Lung abscess is 
a disease of symptoms rather than physical signs. 

Important in the diagnosis are a careful history and physical 
examination, serial roentgenograms, including roentgenograms 
following lipiodol injection, and thorough fluoroscopic examina- 
tion, in addition to sputum results and tuberculin test. 



Fig. 1S8. Fig. 159. 

Fig. 158 (Case III, \V. S.). — ^Lung abscess with cavity in right upper lobe 
with fluid level. > 

Fig. 159 (Case IV, A. T.). — ^Roentgenogram showing multiple nodular areas 
of fibrosis extending from the periphery to hilum. Note adhesions and elevation 
of the right diaphragm. 

Case HI (Fig. 158). — W. S., a thirty-eight-year-oM white, single male, was 
admitted with a two months* history of cough, expectoration of 4 ounces of 
foul, yellow-greenish sputum daily, loss of appetite and weight. The sputum 
was persistently negative for tubercle bacilli, and the sedimentation rate was 

30 V.C. . 

The patient was placed on postural drainage, and 300 to 500 cc. ot loui 
sputum was expectorated daily. The patient was discharged with a diagnosis 
of NonUiberctilous Lung Abscess* 

PNEUMONOCONIOSIS 

It has been recognized that certain dusty occupations com- 
monly give rise to pathological conditions of the lung simulating 
pulmonary tuberculosis. Four important groups have differ- 
entiated : 
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_ Case y (Fig, 160).— M. K., a seventeen-year-old white schoolgirl, was ad- 
mitted with a one year’s history of cough, attacks of dyspnea at night, and 
some loss of weight. The sputum was persistently negative, the sedimentation 
rate 3 H.L., the tuberculin test negative and the blood picture essentially 
negative except for an 8 per cent eosinophil count. 

While in the hospital the patient’s attacks of nocturnal dyspnea were re- 
lieved by adrenalin. The patient was discharged to the Asthma Clinic as Non- 
tuberculous. 


DIABETES MELLITUS 

The onset of diabetes mellitus is often insidious. The patient 
gradually notices that he drinks more fluids and passes more 
urine than normal; or he may complain of weakness, fatigue 



Fig. 160. Fig. I6I. 

Fig. 160 (Case V, M, K.).‘~Liing fields within normal limits for age. Note 
voluminous shape of chest. 


Fig. 361 (Case VI, J. G.),— Lung fields within normal limits for age. 


and loss of weight rather than any alteration in his urine. In 
the more severe type of case the onset may be quite acute, 
with the characteristic symptoms of great thirst, frequent and 
abundant micturition, usually a very large appetite, weakness 
and loss of weight. In the very severe cases the first symptom 


may be coma. ^ , 

A mistaken diagnosis between diabetes mellitus and pul- 
monary tuberculosis can be avoided by a careful examination 
of the urine for sugar, estimation of the blood sugar, sputum 
examinations, tuberculin tests and serial roentgenograms. 
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Case V (Fig. 160).— M. K., a seventeen-year-old white schoolgirl, was ad- 
mitted with a one year’s history of cough, attacks of dyspnea at night, and 
some loss of weight. The sputum was persistently negadve, the sedimentation 
rate 3 H.L., the tuberculin test negative and the blood picture essentially 
negative except for an 8 per cent eosinophil count. 

While in the hospital the patient’s attacks of nocturnal dyspnea were re- 
lieved by adrenalin. The patient was discharged to the Asthma Clinic as Non- 
tuberculous. 


DIABETES MELLITirS 

The onset of diabetes mellitus is often insidious. The patient 
gradually notices that he drinks more fluids and passes more 
urine than normal; or he may complain of weakness, fatigue 


<1 



Fig. 160. 


Fig. I 61. 


Fig. 160 (Case V, M. K.).— Lung fields within normal limits for 
voluminous shape of chest. 


age. Note 


Fig. 161 (Case VI, J. G.).— Lung fields within normal limits for age. 


and loss of weight rather than any alteration in his urine. In 
the more severe type of case the onset may be quite acute, 
with the characteristic symptoms of great thirst, frequent and 
abundant micturition, usually a very large appetite, weakness 
and loss of weight. In the very severe cases the first symptom 

may be coma. , 

A mistaken diagnosis between diabetes mellitus and pul- 
monary tuberculosis can be avoided by a careful examination 
of the urine for sugar, estimation of the blood sugar, sputum 
examinations, tuberculin tests and serial roentgenograms. 
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either at the second or third intercostal space between the nip- 
ple and the anterior axillary lines. 

^ Roentgenograms and bacteriologic examination of the as- 
pirated material should easily confirm the diagnosis. 

Case yn (Fig. 162).— E. H., a twenty-nine-year-old white male, was ad- 
mitted with a three weeks* history of sharp pains in the left chest, weakness, 
fatigue and loss of weight. His local physician made a diagnosis of tuberculous 
empyema after he had aspirated a yellow-green, purulent fluid from the left 
chest. The sputum was consistently negative for tubercle bacilli, the sedimen- 
tation rate 26 D.C., the tuberculin test negative, and the leukocyte count 22,800, 
of which 87 per cent were polymorphonuclears. 

An abscess extending into the subpectoral region was incised and drained. 
About 16 ounces of greenish, odorless pus was obtained which showed short- 
chain streptococci. The patient made a complete recovery, and was discharged 
with a diagnosis of Nontuberculouz Chest Wall Abscess, 

AMEBIC DYSENTERY AND ABSCESS 

Amebic dysentery is caused by infection of the colon by a 
protozoon known as the Entamoeba histolytica. The onset of 
amebic dysentery is sometimes extremely insidious, the first 
symptom usually being attacks of diarrhea or alternating diar- 
rhea and constipation, tenesmus and bloody mucous stools. 

In the majority of cases, amebic hepatitis is accompanied by 
pyrexia, leukocytosis, pain in the right hypochondrium, and 
occasional pains over right shoulder. Pulmonary involvement 
takes place by the liver abscess rupturing through the dia- 
phragm into the pleural space. The inflammatory reaction may 
take the form of a severe pleural reaction with fluid formation. 

As the condition progresses, a bronchial communication may 
be established. The diagnosis of the affection can be made 
without difficulty by laboratory examination for the pre.sence 
of the parasites in the feces. 

Case VTTT (Fig. 163). ~A. M., a forty-three-year-old white male, was ad- 
mitted with a three weeks* history of chills, fever, night sweats, weakness and 
dyspnea. The sputum was persistently negative for tubercle bacilli, the seg- 
mentation rate was 31 D.C., the temperature ranpd from 100*' to 104 F.. 
and there was a leukocyte count of 12,900, of which 61 per cent were poly- 
morphonuclears, 23 per cent lymphocytes, and 16 per cent monotytw. 

Right-sided thoracentesis was performed because of dyspnea and the presence 
of a pleural effusion. About 1000 cc. of clear, straw-colored fluid was removed, 

and air replacement w'as made. . . • , u. ind 

After several days the patient*s condition became progres5ivc]> nor,c. .n 

he expired. 
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either at the second or third intercostal space between the nip- 
ple and the anterior axillary lines. 

^ Roentgenograms and bacteriologic examination of the as- 
pirated material should easily confirm the diagnosis. 

Case yn (Fig. 162).— E. H., a twenty-nine-year-old white male, was ad- 
mitted with a three weeks* history of sharp pains in the left chest, weakness, 
fatigue and loss of weight. His local physician made a diagnosis of tuberculous 
empyema after he had aspirated a yellow-green, purulent fluid from the left 
chest. The sputum was consistently negative for tubercle bacilli, the sedimen- 
tation rate 26 D.C., the tuberculin test negative, and the leukocyte count 22,800, 
of which 87 per cent were polymorphonuclears. 

An abscess extending into the subpectoral region was incised and drained. 
About 16 ounces of greenish, odorless pus was obtained which showed short- 
chain streptococci. The patient made a complete recovery, and was discharged 
with a dJagnosis of Nontuberculous Chest Wall Abscess. 

AMEBIC DYSENTERY AND ABSCESS 

Amebic dysentery is caused by infection of the colon by a 
protozoon known as the Entamoeba histolytica. The onset of 
amebic dysentery is sometimes extremely insidious, the first 
symptom usually being attacks of diarrhea or alternating diar- 
rhea and constipation, tenesmus and bloody mucous stools. 

In the majority of cases, amebic hepatitis is accompanied by 
pyrexia, leukocytosis, pain in the right hypochondrium, and 
occasional pains over right shoulder. Pulmonary involvement 
takes place by the liver abscess rupturing through the dia- 
phragm into the pleural space. The inflammatory reaction may 
take the form of a severe pleural reaction with fluid formation. 

As the condition progresses, a bronchial communication may 
be established. The diagnosis of the affection can be made 
without difficulty by laboratory examination for the pre.sence 
of the parasites in the feces. 

Case VTTT (Fig. 163). ~A. M., a forty-three-year-old white male, was ad- 
mitted with a three weeks* history of chills, fever, night sweats, weakness and 
dyspnea. The sputum was persistently negative for tubercle bacilli, the seg- 
mentation rate was 31 D.C., the temperature ranpd from 100*' to 104 F.. 
and there was a leukocyte count of 12,900, of which 61 per cent were poly- 
morphonuclears, 23 per cent lymphocytes, and 16 per cent monotyt^. 

Right-sided thoracentesis w^as performed because of dyspnea and the prcsenc 
of a pleural effusion. About 1000 cc. of clear, straw-colored fluid was removed, 

and air replacement ■w'as made. . . • . nnd 

After several days the patient*s condition became progres.sivcly nor.c. 

he expired. 
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Cases of this type present a good deal of difficulty in arriving 
at a diagnosis. Repeated heart examination for the presence of 
a murmur, fluoroscopic examination and roentgenograms to 
note the size and shape of the heart and condition of the lungs, 
together with sputum examination, are essential to a correct 
diagnosis. 

Of course, it must be remembered that pulmonary tuberculo- 
sis and mitral stenosis may occur in the same individual. We 
have two such patients in the Sanatorium at present. 


Case IX (Fig. 164). — J. S., an eighteen-year-old white raale, was admitted 
with a six months* history of frequent hemoptyses ranging from 1 to S ounces, 
weakness, dyspnea and chest pain. The sputum was persistently negative for 
tubercle bacilli, the sedimentation rate was 22 and the tuberculin test was 
negative. 

Examination of the heart revealed the presence of a presystolic thrill over 
the mitral area, enlargement on percussion, and systolic and presystolic mur- 
murs at the apex. 

The patient was discharged to the Cardiac Clinic with a diagnosis of 
Hfiiral Stetwsis, 


DUODENAL ULCER 


Before “blood spitting” is regarded as an indication of pul- 
monary tuberculosis, one must at least be sure that the blood 
really comes from the lungs and not the gums, nose, or stomach. 
The description given by a patient is very often unsatisfactory 
or misleading. 

In heniopiysis, the patient coughs up the blood, which is 
often frothy and mixed with sputum. The blood is alkaline in 
reaction, and tubercle bacilli or elastic fibers may be detected. 
The patient usually gives a history of cough. In hematemesh, 
the patient vomits blood which is not frothy and is often mixed 

with vomitus. _ , 

The blood may be acid from admixture with gastric juice, and 
tubercle bacilli will be absent. The patient usually gives a his- 
tory of abdominal distress after meals. 


Case X (Fig J6S).— A. Z., a thirty-four-year-old white female, was ad- 
mitted with a year's histor>' of slight cough, "spitting up" “f 
occasions weakness, abdominal discomfort after meals, and loss of "'‘Snt. 
The sputim was persistently negative for tubercle bacilli, the sedimentation 
was 10 H.L., and the benzidine test on feces was positive. 

A roentgenographic series was reported as consistent mth ' 

and Meslinal Stasis, consequently the patient was discharged as on u 
Ions to the Gastro-intestinal Clinic. 
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Cases of this type present a good deal of difficulty in arriving 
at a diagnosis. Repeated heart examination for the presence of 
a murmur, fluoroscopic examination and roentgenograms to 
note the size and shape of the heart and condition of the lungs, 
together with sputum examination, are essential to a correct 
diagnosis. 

Of course, it must be remembered that pulmonary tuberculo- 
sis and mitral stenosis may occur in the same individual. We 
have two such patients in the Sanatorium at present. 


Case IX (Fig. 164). — J, S., an eighteen -year-old white male, was admitted 
with a six months* history of frequent hemoptyses ranging from 1 to S ounces, 
weakness, dyspnea and chest pain. The sputum was persistently negative for 
tubercle bacilli, the sedimentation rate was 22 D.C., and the tuberculin test was 
negative. 

Examination of the heart revealed the presence of a presystolic thrill over 
the mitral area, enlargement on percussion, and systolic and presystolic mur- 
murs at the apex. 

The patient was discharged to the Cardiac Clinic with a diagnosis of 
^^itral Stetiosis. 


DUODENAL ULCER 


Before “blood spitting” is regarded as an indication of pul- 
monary tuberculosis, one must at least be sure that the blood 
really comes from the lungs and not the gums, nose, or stomach. 
The description given by a patient is very often unsatisfactory 
or misleading. 

In hemoptysis, the patient coughs up the blood, which is 
often frothy and mixed with sputum. The blood is alkaline in 
reaction, and tubercle bacilli or elastic fibers may be detected. 
The patient usually gives a history of cough. In hematemesis, 
the patient vomits blood which is not frothy and is often mixed 
with vomitus. 

The blood may be acid from admixture with gastric juice, and 
tubercle bacilli will be absent. The patient usually gives a his- 
tory of abdominal distress after meals. 


Case X (Fig. I6S).— A. Z., a ibirty-four-year-old white female, was ad 
mitted with a year's history of slight cough, "spitting up” of blood on seven 
occasions weakness, abdominal discomfort after meals, and loss of ucign 
The sputum was persistently negative for tubercle bacilli, the sedimentation ral 
was 10 H.L., and the benzidine test on feces was positive. 

A roentgenographic series was reported as consistent with 
and Intestinal Stasis, consequently the patient was discharged as A 
tans to the Gastro-intestinal Clinic. 
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29 y.C., and the leukocyte count 17,500 with a normal differential count. The 
patient^s temperature ranged from 99® to 103® F. 

_ In view of the negative sputum, serial roentgenograms and physical find- 
mgs limited to the lower two-thirds of both lungs, monilia infection was sus- 
pected, Sabouraud’s media revealed the presence of a pure culture of Monilia 
albicans, Parasaccharomyces A, In addition, the bacteriologic examination of 
the sputum showed hemolytic streptococci. 

Despite iodide therapy both by mouth and by the intravenous route, pron- 
tylin, transfusion and administration of oxygen, the patient expired. 

Autopsy Report 

Anatomic Diagnosis: 

Bronchiectasis with Abscesses of Right and Left Lower Lobes 
Bronchopneumonia Upper Lobes 
Bilateral Fibrous Pleuritis 

Microscopic Diagnosis: 

Monilia Infection 


RHEUMATIC PLEURAL EFFUSION 
Acute rheumatism may be a cause of pleurisy with effusion. 
It may occur after a history of joint pains or the symptoms of 
acute rheumatism, such as chorea, recurrent tonsillitis, peri- 
carditis and endocarditis. In such cases the diagnosis is not 
difficult; it is less easy when the pleuritic effusion is itself the 
main sign. 

The absence of previous ill health, of abnormal apical signs, 
negative sputum examination for tubercle bacilli, negative fam- 
ily history for tuberculosis, the presence of cardiac murmurs, 
the rapid onset of the disease, and the almost equally rapid 
resolution of the effusion are points in favor of rheumatism 
rather than tuberculosis. Guinea-pig inoculation of the chest 
fluid is also of importance in arriving at a diagnosis. 


Case XII (Fig. 167).— G. P., a thirty-five-year-old white male, was ad- 
mitted with a six weeks’ history of dyspnea, weakness, cough, pains over the 
right chest, and joint pains. The sputum was persistently negative for tubercle 
bacilli; sedimentation rate 25 D.C.; blood pressure 190/100, The 
a heavy trace of albumin with many red cells and occasional casts; the biooo 
picture showed a moderate degree of anemia, ^ ^ 

Right thoracentesis was performed and the fluid on guinca-pig inocui 
was negative for tubercle bacilli. Cardiac enlargement was made out on percus- 
sion. and systolic and diastolic murmurs were audible at the apex. _ 

The patient was discharged to the Cardiac Clinic with a diagnosis ol. 
Rheumatic Pleural Effusion 
Rheumatic Heart Disease 
Hypertension 
Glomerular Nephritis 
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29 y.C., and the leukocyte count 17,500 with a normal differential count. The 
patient^s temperature ranged from 99® to 103° F. 

^ In view of the negative sputum, serial roentgenograms and physical find- 
ings limited to the lower two-thirds of both lungs, monilia infection was sus- 
pected. Sabouraud's media revealed the presence of a pure culture of Monilia 
albicans, Parasaccharomyces A. In addition, the bacteriologic eiramination of 
the sputum showed hemolytic streptococci. 

Despite iodide therapy both by mouth and by the intravenous route, pron- 
tylin, transfusion and administration of oxygen, the patient expired. 

Autopsy Report 

Anatomic Diagnosis: 

Bronchiectasis with Abscesses of Right and Left Lower Lobes 
Bronchopneumonia Upper Lobes 
Bilateral Fibrous Pleuritis 

Microscopic Diagnosis: 

Monilia Infection 


RHEUMATIC PLEURAL EFFUSIOXT 
Acute rheumatism may be a cause of pleurisy with effusion. 
It may occur after a history of joint pains or the symptoms of 
acute rheumatism, such as chorea, recurrent tonsillitis, peri- 
carditis and endocarditis. In such cases the diagnosis is not 
difficult; it is less easy when the pleuritic effusion is itself the 
main sign. 

The absence of previous ill health, of abnormal apical signs, 
negative sputum examination for tubercle bacilli, negative fam- 
ily history for tuberculosis, the presence of cardiac murmurs, 
the rapid onset of the disease, and the almost equally rapid 
resolution of the effusion are points in favor of rheumatism 
rather than tuberculosis. Guinea-pig inoculation of the chest 
fluid is also of importance in arriving at a diagnosis. 


Case XII (Fig. 167).— G. P,, a thirty-five-year-old white male, was ad- 
mitted with a six weeks’ history of dyspnea, weakness, cough, pains over the 
right chest, and Joint pains. The sputum was persistently negative for tubercle 
bacilli; sedimentation rate 25 D.C.; blood pressure 190/100. The ^^nc showed 
a heavy trace of albumin with many red cells and occasional casts; the blooa 
picture showed a moderate degree of anemia. ^ 

Right thoracentesis was performed and the fluid on guinca-pig inocuia 
was negative for tubercle bacilli. Cardiac enlargement was made out on percus- 
sion, and systolic and diastolic murmurs were audible at the apex. ^ 

The patient was discharged to the Cardiac Clinic with a diagnosis oi. 
Rheumatic Pleural Effusion 
Rheumatic Heart Disease 
Hypertension 
Glomerular Nephritis 
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After three years of ar-ray treatments at PondviUe, the patient died * 
Autopsy Report 

A. Hodgkin^s Disease, involving lungs and pleura, cenical and mediastinal 
glands, spleen and skin. 

B. Afnyloid Disease, involving liver, spleen, adrenals and kidneys, 

POSTPNEUMONIC EMPYEMA 

The differentiation between streptococcal, pneumococcal and 
tuberculous empyema is essential because the treatment differs. 

The formation of purulent effusions is a rare occurrence in 
early tuberculosis, and only exceptionally does it appear idio- 
pathically as the initial sign of the disease. It does not occur 
with anything like the frequency of serous pleural effusion. 



Fig. 168 . Fig. 169 , 

Fig. 168 (Case XIII, E. S.).— Density of upper third of right lung. 
Fig. 169 (Case XIV, W. C.) .-Left-sided hydrothorax. 


Tuberculous empyema is frequently associated with pulmo- 
nary tuberculosis, and may occur either insidiously as a serous 
effusion that gradually becomes more and more purulent, or 
follow rupture of a pleural cavity into the pleural space, or 
it may occur by ulceration of a caseous focus. 

A correct diagnosis can be made by obtaining a careful 
history, frequent roentgenograms, sputum examinations, diag- 

*We are grateful to Dr. Parker, Superintendent of the PondWIle Hospital, 
for the subsequent history and autopsy findings on this case. 
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After three years of ar-ray treatments at Pond^-iUe, the patient died* 
Autopsy Report 

A. Hodgkin’s Disease, involving lungs and pleura, cervical and mediastinal 
glands, spleen and skin. 

B. Amyloid Disease, involving liver, spleen, adrenals and kidneys. 


POSTPNEIJMOWIC EMPYEMA 

The differentiation between streptococcal, pneumococcal and 
tuberculous empyema is essential because the treatment differs. 

The formation of purulent effusions is a rare occurrence in 
early tuberculosis, and only exceptionally does it appear idio- 
pathically as the initial sign of the disease. It does not occur 
with anything like the frequency of serous pleural effusion. 



Fig. 168. Fig. 169. 

Fig. 168 (Case XIH, E. S.).— Density of upper third of right lung. 

Fig. 169 (Case XIV, W. C.).— Left-sided bydrothorax. 

Tuberculous empyema is frequently associated with pulmo- 
nary tuberculosis, and may occur either insidiously as a serous 
effusion that gradually becomes more and more purulent, or 
follow rupture of a pleural cavity into the pleural space, or 
it may occur by ulceration of a caseous focus. 

A correct diagnosis can be made by obtaining a careful 
history, frequent roentgenograms, sputum examinations, diag- 

*We are grateful to Dr. Parker, Superintendent of the Pondrillc Hospital, 
for the subsequent history and autopsy findings on this case. 
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asvrnnfnmpfV^PK'^ of observation the patient did extremely well. She became 
asymptomatic. Physical findings which were present at the right base cleared 

clearing, hence the patient was discharged 
with the diagnosis of Nonluberculous Resolving Bronchopneumonia 


LYMPHATIC LEUKEMIA 

Although pulmonary tuberculosis is the first disease that 
should be ruled out in any case of pleural effusion, nevertheless 
there are other conditions which can account for the effusion. 

Severe blood diseases may give rise to inflammation of any of 
the serous membranes and thus lead to ascites, pericarditis, or 



Fig. 170. Fig. 171. 

Fig. 170 (Case XV, V. R.). — Bronchopneumonic patch at risht base. 
Fig. 171 (Case XVI, S. McC.). — Right-sided hydrothorax. 


pleurisy with effusion. The latter is seldom an early symptom 
in such cases, however, and the diagnosis can be made on the 
basis of pronounced anemia, glandular, splenic and hepatic 
enlargement, gland biopsy, and pathologic blood changes. 

Roentgenograms and sputum examinations should help in 
differentiating the condition from pulmonary tuberculosis. 

Case XVI (Fig. 171).—$. Me., a sixty-seven -ycar-old white, Fjncle fe- 
male, was admitted with a three months* history of a dry cough, increasing 
weakness and dyspnea. Sputum was consistently negative for tubercle baolli. 
Blood count: red blood cells 2,980,000; hemoglobin 60 per cent; white blood 
cells 300,000, with 95 per cent lymphocytes, the greater number of which ^cre 
of the small variety, and 5 per cent polymorph onuclears. The hVer and spleen 
were markedly enlarged. 
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remote effects, the various manifestations are readily classified. 
I here are three distinct bacteriologic types: mith, hitemediale 
and gravis, all of which are virulent by the guinea-pig test. All 
give off a toxin which is neutralized by the antitoxin available to 
physicians. 

^ Symptoms. ^The milder types of diphtheria usually give 
rise to a comparatively slow development of symptoms with 
heavy membrane formation, while the gravis type is apt to 
be fulminating from the start, with much edema, often hemor- 
rhagic manifestations, and may kill before the membrane has 
had time to become thick. However, the degree of natural re- 
sistance offered by the patient may allow a mitis strain to ad- 
vance rapidly or a gravis strain to be held in abeyance. Further- 
more, the part invaded is of great importance. This applies 
particularly to the nose. 

Infections confined to the anterior nares appear to give rise 
to minor local lesions and only rarely to remote evidences of 
toxin absorption. On the other hand, involvement of the post- 
nasal space gives rise to a high incidence of myocarditis.^ It 
is by no means an easy matter to recognize these nasal forms 
of diphtheria; but in the event of a possible exposure, and espe- 
cially during the convalescence of scarlet fever when latent 
diphtheria organisms may be activated, one should always keep 
in mind the possibility of nasal diphtheria and take cultures. 

In faticial diphtheria the membrane formation is the clue to 
diagnosis. It is accompanied by edema and enlargement of the 
tonsils. The membrane spreads beyond the confines of the 
tonsils to the pillars, the uvula and soft palate, and to the 
posterior phar 3 mgeal wall. When removed, it leaves a bleeding 
surface, and it will not mash as does the yellow exudate of 
follicular tonsillitis because the membrane is made up largely 
of fibrin. If advanced, there is a characteristic odor which may 
pervade the room. 

Local measures consist of attempts to soothe and clean the 
throat. The most effective of these is a warm 10 per cent dex- 
trose irrigation. Loeffler’s solution and other more power u 
applications, such as silver nitrate, are now obsolete. Any meas- 
ure which injures the mucous membrane favors the gro;rih ot 
the bacilli. This principle applies to all other acute throat infec- 
tions, especially of streptococcal origin. 
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tends to produce apathy. It is dangerous to mask any S3nnptonis 
of airway obstruction. Restlessness, increased respirations and 
cough are the earliest indications of obstruction. Opiates and 
other sedatives tend to mask these symptoms. Even as the 
membrane tends to become loosened under the influence of 
antitoxin, obstruction may be suddenly brought about. 


DIPHTHERIA— MEMBRANOUS STAGE 

Fundamental 

Pathology 

TOXEI^IIA. 

Disturbed carbohydrate metabolism. 

Hypoglycemia merging into h>"perglycemia in prolonged toxemia. 
Gradual or sudden vascular collapse with low blood volume in the 
heart chambers. 

Early parenchymatous hyaline degeneration of m^'ocardium. 

Onset 

Fulminating or smoldering. 

Signs 

and 

S 3 niiptoms 

FETOR. Vomiting. 

TACHyCARDDV. Gradual development of systob'c murmur. 

Edema. Estras>^toIes. 

Lymph logging. Gallop rh>’thm. 

Pasty look. Cyanosis with mottling. 

Apathy. Convulsions. 

Common 

Complications 

Respirator>" obstruction. 

Nephritis. 

Treatment 

ANTITOXIN — intramuscularly or intravenously or both: 

Weight of Patient Pyp^ disease 

Mild, :\Ioderate, Malignant, 

' Units Units Units 

Under 50 lbs 5,000 10, TOO 

Over 50 lbs 10,000 50,000 IOO,OCO 

INTRA^rENOUS DEXTROSE 10% except in mild cases, botb 
as prophylactic and for treatment of circulatory failure. Ke* 
peated every 8, 12 or 24 hours. . 

Dislodging of membrane dangerous with lowered 

Signs of respiratory obstruction not to be confused wiln tno. 

circulatory failure. nf 

Restlessness, increased respiration and cough calls tor suen 
supraglottic area rather than medication. 

Avoid morphine. 

Intubation or tracheotomy for lao’hgeal obstruction. 
Electrocardiograms. . 


No drug of the suljommide group has as yet been found 
be of any value in diphtheria. Alcohol is not indicated, pat u 
is well tolerated is no logical reason for its use. 
never been shown to be effective in any careful cJ'njral tot- 
The u-:e of dlgifalis needs careful consideration. An undani 
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VASOMOTOR COLLAPSE 

Fundamental 

Pathology 

Postdiphtheritic polyneuritis. 

Paralysis of motor eniplates of parasympathetic nerves. 

Onset 

Sudden, with lowering white blood cell count, a relative lympho- 
cytosis, and low blood pressure. 

Signs 

and 

Symptoms 

Pallor, marked. Oligemia. 

Frightened look. Epigastric pain. 

Cold skin. Vomiting, 

Splanchnic relaxation. Enlarged liver. 

Low blood volume of heart. 

Treatment 

Pitressin, 0.25 to 1,0 cc. subcutaneously or 

Paredrine hydrobromide 0,25 to 1 .0 cc, intramuscularly. 

Pluid intake increased by mouth or intravenously. 

Warmth. 

Abdominal binder. 

Morphine for restlessness. 

OTHER POSTDIPHTHERITIC PARALYSES 

General 
Features and 
Management 

Palatal paralysis: regurgitation of fluids through nose may neces- 
sitate nasal tube feedings. 

Strabismus and paralysis of accommodation: clear up almost 
' invariably without treatment. 

Respiratory paralysis: respirator promptly. 

Polyneuritis: orthopedic and neurologic consultations regarding 
supports, massage and reeducation of muscles. 

NEUROGENIC IRRITABILITY 

Fundamental 

Pathology 

Sinus node. 

Parasympathetic nerves. 

Vagus. 

Onset 

Insidious. 

Signs 

and 

S 3 nnptoms 

Evening tachycardia. 

Relative tachycardia or bradycardia. 

Initable heart. 

Treatment 

Very gradual resumption of activity. 


support observed is more likely due to the intravenous dextrose 
which is part of their routine.- Sufficient digitalis to au^ent 
cardiac action could well precipitate or increase^ heart block. 
Sound clinical evidence of the value of digitalis in dipn ena 
is lacking. The theoretical disadvantages favor avoiding its use. 
This conforms to the present feeling of distrust m the rou in 
use of this drug in pneumonia, influenza and typhoid fever, l y 
own experience does not permit me to place any reliance what- 
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days of chemotherapy, ethmoiditis took care of itself better 
than did the infections of the other sinuses. 

Cervical adenitis may subside without suppuration. I have 
yet to be convinced that either heat or cold applied locally 
alters the course of the process, although either may be of 
considerable comfort to the patient. If suppuration does occur 
it should be given time to come very close to the surface, when 
a small incision is made not to exceed 1 cm. On the other hand, 
if the suppurative gland is deep and shows signs of burrowing 
a surgeon skilled in this field should be called. Antitoxin 
therapy is of no avail in late pyogenic infections because the 
toxin is not responsible. In cases beginning with general sepsis 
immunotransfusion is indicated along with sulfanilamide. 

Diet. — ^The diet in scarlet fever depends entirely on the 
severity of the symptoms. Mild cases are restricted to soft 
solids, while patients with a temperature above 101° F. are 
■given liquids with abundance of fruit juices. High cod liver oil 
concentrates have not proved effective in reducing the incidence 
of otitis media.^^ As the fever recedes the diet is increased to 
soft solids, and when the temperature returns to normal the 
diet should be the normal diet for the age of the patient. 
Avoidance of meat and eggs during convalescence is contrary 
to established clinical data. 

Nephritis in Scarlet Fever. — The idea that acute glom- 
erulonephritis is due to faulty diet is now obsolete. This compli- 
cation appears to be due to a violent antigen-antibody reac- 
tion.’‘^ A fruit juice diet with cereals is indicated. In the event 
of vomiting, intravenous saline not only overcomes dehydration 
but serves as the safest diuretic. The symptoms of uremia must 
not be confused with those due to cerebral edema which calls 
for magnesium sulfate by mouth in doses of from 1 to 2 ounces 
(30 to 60 cc.) of a 50 per cent solution. In emergency it may 
be given intramuscularly, 0.2 cc. of a 25 per cent solution per 
kilogram of body weight, repeated every four to six hours, 
as the symptoms require, in conjunction with the oral adminis- 


tration of the salt. , 

Cardiovascular Complications.— Cardiovascular disoroer., 
in scarlet fever consist of bacterial endocarditis due to bac- 
teremia, and streptococcal pericarditis, and 
pericarditis of latent rheumatic fever origin. An endocarou 
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Since this discussion today is concerned mainly with bacterial 
agerwWch cause purulent meningitis, ‘he pattogen* .1 
tuberculous meningitis will not be discussed. It is 1“ 
“wevS! that tuberculous meningitis is rarely 
S fo™s of bacterial meningitis, since it c^ses a iyuiphot,. 
tosis of the spiSal fluid and not a purulent caudate. 

TABLE 1 


Organism 


Tubercle bacillus. . 
Meningococcus — 
Pneumococcus. . . . 

Streptococcus 

Influenza bacillus. 
Miscellaneous 


NeaP 


1010 

1566 

255 

274 

164 

233 


Total. 


3502 


Fothergill 
and Sweet^ 


290 

160 

69 

69 

78 

39 


Tripoli^ 

Rhoads 
et al^ 

51 

158 

221 

105 

111 

71 

24 

36 

20 

29 

43 

60 

470 

459 


Total 


1509 

2052 

506 

403 

291 

375 

5136 


The commonest cause P^^'^!g“usU'ally"the nasopharynx, 
ingococcus. The portal of ^,„i„ges is not 

although the pathway from this regi 

always clearly streptococcus and influenza 

jirusCraror:^"u4 ““ 

table 2 

« F»„ Cr. or MrsiKO.n. Acc.»,wc » C-- 
Organism 

Tubercle bacillus 

Meningococcus 

Influenza baciUus 

Miscellaneous 

Total ^ . • -n the 


Ko. of Cases 
9 
12 
13 
18 
9 

. 83 
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paranasal sinuses by physical means including 
infection which might be a source of infection 


af-rays for evidence of a local 
of the meninges. 


DIAGNOSIS OF MENINGITIS 

The diagnosis of meningitis depends upon (1) the history, 
(2) the symptoms and signs of an infection, (3) the localizing 
signs of an infection of the meninges, and (4) the findings in 
the cerebrospinal fluid. 

^ The History. — ^In any patient suspected of having menin- 
gitis the following points are significant: (1) previous or recent 
infections of the nose, throat, or ears, or recent operations in 
these regions, (2) previous or active signs of a pulmonary in- 
fection, (3) head injuries, and (4) a history of contact with 
patients who have meningococcal meningitis. 

Symptoms and Signs of Infection. — There is nothing, 
distinctive about the general signs of infection in cases of 
meningitis. The onset with fever, headache, nausea and vomit- 
mg, pain in the back, and prostration is common but not diag- 
nostic of meningitis. The association of these signs with stupoTf 
convulsions, or co7na is, however, suggestive of meningitis espe- 
cially when accompanied by either the signs of a focus of infec- 
tion which might serve as a source of infection for the meninges, 
or the signs of increased intracranial pressure. Also the occur- 
rence of herpes and a hemorrhagic skin eruption, and an asso- 
ciated conjunctivitis are suggestive of a possible infection of 
the meninges (meningococcal or influenzal infection). 

Localizing* Signs of Meningitis. — ^The localizing signs of 
meningitis are those indicating (1) an increased intracranial 
pressure and (2) irritation of the meninges with reflex muscle 
spasm. 

The important physical signs of increased intracranial pres- 
sure consist of headache, nausea and vomiting, and engorgement 
of the veins of the ocular fundi, with choking of the optic disks 
and occasionally convulsions. 

The signs of irritation of the meninges are: (1) spasm of tne 
neck muscles causing stiff neck, with retraction of the head; 
(2) spasm of the erector spinae muscles with retraction of tne 
back muscles, with opisthotonos when it is extreme; and 
spasm of the hamstring muscles causing a positive Kernig 

sign. 
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8. Paralysis of the seventh nerve and deafness suggest an 

infection in the posterior fossa. , 

9. Paralysis of the third, fourth and sixth nerves, edema 
the eyes and exophthalmos following middle ear_ disease 
cates a spread of the infection to the cavernous sinus. 

10. Bacteremia associated with f “ laterf 

of meningitis should suggest thrombophlebitis of the 

sinuses or jugular bulb._ _ mastoiditis indicates 

an infection in the ™"^^diate neighborhood g > 

i.e., perisinous abscess, lateral sinus thrombosis. 
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most often following mfections of the 

sphenoid sinuses and, in a number paralysis 

dated signs of ^long the base of the anterior 

of the cranial nerves which exteno a k 

third of the skull. c-cmifirance and importance in 
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In infected fluids the sugar content is reduced and as recovery 
takes place it gradually returns to normal. 

The dynamics^ of the cerebrospinal fluid should be tested in 
order to determine the presence or absence of an occlusion of 
the lateral sinuses or the jugular veins. 

Blood Cultures. — Cultures of the blood should be made in 
all cases, since the presence of bacteremia is of significance in 
both diagnosis and prognosis. These should be made before 
any treatment is begun. In meningococcal meningitis the inci- 
dence of bacteremia varies between 5 and 60 per cent during 
the first week of the illness. In influenza bacillus meningitis, at 
least 70 per cent show bacteremia and, in pneumococcal cases, 
at least SO per cent. In hemolytic streptococcus meningitis the 
incidence of bacteremia is usually high when there is an asso- 
ciated lateral sinus thrombosis, which occurs in at least SO per 
cent of cases. The following points are worth noting about bac- 
teremia in these infections: 

1. In any patient with T 3 T)e III pneumococcus bacteremia 
and meningitis who shows no signs of otitis media or mastoid- 
itis, an infection of the sphenoid sinus or endocardium should 
be suspected. 

2. In a patient with hemolytic streptococcus bacteremia and 
meningitis one should also suspect an associated thrombosis of 
the lateral sinus or jugular bulb. 

3. In all patients with meningitis and bacteremia, regardless 
of the type of organism, one should search constantly for evi- 
dence of infection in the joints, endocardium and other organs. 

PROGNOSIS IN MENINGITIS 

In assessing any form of treatment, it is absolutely essential 
that the physician should be familiar with the natural histoiy 
of the disease and the factors which influence the outcome. A 
few of the more important factors in meningitis may be listed 
as follows: 

1. The organism. 

2. The focus of infection preceding the meningitis. 

3. Age of the patient. 

4. Bacteremia. 

5. The presence of associated diseases. 

6. Type of treatment. 
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period when the disease is appearing sporadically. This is a 
universal experience and one that should be appreciated. 

PatJwgenesis.—OncQ the organisms gain access to the nasopharynx they 
may set up a rhinopharyngitis but more often they give rise to no trouble. 
In some, the carrier state is transitory and lasts only a few weeks. During this 
time the individual may develop antibodies to the organism he is carrying so 
that a subcltnical infection may be said to be present. In others, however, the 
meningococci invade the meninges either by the blood stream or by ired 
invasion. Bacteremia can be detected in between 5 and 60 per cent of the 
cases of meningitis within the first week, and in a few cases foci of infection 
appear in other parts of the body such as the joints or endocardium. 

MENJNCOCOCCUS MENINGITIS 
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The fatality rate without treatment varies between SO and 
90 per cent, following serum treatment between 17 and 30 
per cent, and following chemotherapy between 2 and 12 per 
cent. 

The decrease in fatality rate has been attributed to (1) (he 
introduction of chemotherapy, (2) fewer lumbar punctures, 
and (3) the prevention of extensive hemorrhages into the in- 
ternal organs. There are undoubtedly other factors which are 
concerned with the outcome about which we know very little. 
Treatment of Mening’ococcal Meningitis 
Examinations to Be Made in All Cases: 

1. Blood culture. 

2. Spinal fluid examination. 

3. Examination of nose and throat for evidence of infection. 
Therapeutic Procedures: 

1. For adults, sulfanilamide or sulfadiazine by mouth, 8 gm. 
a day until the blood and spinal fluid are sterile. Then 6 gm. 
a day until all signs of meningitis have disappeared. For 
children, 4 gm. a day until all signs of meningitis have disap- 
peared. 

2. Lumbar puncture at the onset and then once daily until 
the fluid is sterile. If there are symptoms and signs of increased 
intracranial pressure, lumbar puncture should be repeated. 

3. In children under five years of age, antimenhigococciu 
serum should be given intravenously, 150 cc. by drip method, 
diluted with ISO cc. of 10 per cent dextrose and allowed to run 
in at a rate of between 30 and 60 drops per minute. 

4. In adults with signs of bacteremia, serum should also be 
given intravenously if they fail to respond to chemotherapy 
within forty-eight hours. 

5. If it becomes necessary to give sulfanilamide to comatose 
patients a nasal tube may be introduced into the stomach or 
the drug may be given by clysis in 0.8 per cent solution, or 
sodium sulfapyridine or sodium sulfadiazine can be given in- 
travenously 5 to 8 gm. daily in two divided doses. 

6. Recent reports from Scotland^ indicate that sulfatkiazole 
is as effective as the other sulfonamide drugs in the treatment 
of meningitis, even when the concentration of the drug in the 
cerebrospinal fluid does not go above 1.2 mg. per cent. 
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The evidence, then, is suggestive that the age of the patient 
and the accessibility of the infections to surgical treatment are 
important factors in prognosis. 

Following the use of chemotherapy the fatality rate has been 
reduced to between 20 and 40 per cent. Here again the most 
striking results have been obtained in patients over five years 
of age who have been treated with both drugs and surgical 
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Fig. 173 .— Clinical course of hemolytic streptococcus meningitis m a child 
following skull fracture. 


drainage of foci of infection, although a definite improvemen 
has been shown in patients under five years of age. 

Clinical Course.— Figure 173 illustrates the course of eve 
in a child with hemolytic streptococcus meningitis lonom b 
a skull fracture. It is seen that it required at least six w 
for recovery to take place and three weeks for ff’/ ! t 
to become sterile. Long-continued treatment is of the g 
importance in these cases of bacterial meningitis. 
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all patients with pneumococcal pneumonia develop meningitis, whereas at least 
3 to 5 per cent of all fatal cases of pneumococcal pneumonia will show menin* 
gitis. At least 50 per cent of the cases of meningitis following pneumonia arc 
associated with endocarditis. This is one of the reasons that it is such an ex- 
tremely fatal disease. The cases which develop without pneumonia arc usually 
not associated with endocarditis. 

Type of Pneimococcjfs . — ^VVhen the meningitis complicates lobar pneumonia 
the types of pneumococci most frequently isolated are those w^hich commonly 
cause pneumonia. They are also the types which commonly invade the blood. 
In order of frequency they are Types II, I, III, V, VII and Vm, and they 
are responsible for at least 75 per cent of all such cases. On the other hand, 
when the meningitis results from a focus of infection in the air passages or 
ears, then the common types are those which arc usually found in the no3C 
and throat. Type III accounts for at least 25 per cent of all such cases, whereas 
Types I, II, V, VII and VIII will account for another 30 per cent, and the 
remainder of the cases will be caused by the other types. 


Age Distribution . — ^Pneumococcal meningitis has three peaks 
of incidence according to age; the first, under the age of two 
years, the second, between the ages of five and ten years when 
otitis media is common, and the third, between twenty and 
fifty years when pneumonia is most prevalent. 

Clinical Course . — Since until recently most of the cases of 
pneumococcal meningitis were fatal, the illness was often of 
short duration and death followed within a few days of the 
onset of infection. Now that more patients are recovering, we 
are beginning to learn something about the course of the dis- 
ease in those who recover. From the reported cases in which 
recovery has occurred and in the few cases which I have ob- 
served, the clinical course has been extremely variable. It has 
been found that the most favorable results have followed the 
combined use of specific serum and chemotherapy and in indi- 
viduals who have meningitis which is unassociated with pneu- 
monia or endocarditis. Unfavorable factors in prognosis appear 
to be the age of the patient, when it is under two and over 
forty years, and the presence of bacteremia, endocarditis, or de- 
bilitating diseases (cirrhosis of liver). _ _ 

The duration of the infection of the meninges is extreme j 
variable, so that it is not unusual to observe an infected cerebro- 
spinal fluid for one to four weeks, with ultimate recovery 
the patient. In the review of twenty-nine cases by Coleman 
which included two cases of his own, the cerebrospinal iluia 
was sterilized in four days or less and the temperature returned 
to normal within one to seven days. On the other hand, m 
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cloudiness of the pneumatic cells of the right mastoid process and beginning 
cell destrucrion, a right mastoidectomy was performed. At the time of opera- 
tion no active process was found and cultures from the mastoid were sterile. 
The meningitis became less acute but the patient continued to show a moderate 
increase in the cells of the spinal fluid for at least four weeks, when chemo- 
therapy was discontinued. He continued to improve for three weeks when he 
had a relapse of his meningitis with bacteremia. On this occasion he was treated 
with sulfapyridine alone, but it will be noted from the chart that the spinal 
fluid contained organisms on various occasions for a period of four weeks. 
Finally, because he was complaining of nausea and vomiting, the sulfapyridine 
was discontinued and sulfadiazine was substituted. 


PNEUMOCOCCUS MtNJNCPTlS 



Fig. 174. — Course of the temperature and other findings during the two 
episodes of pneumococcus Type III meningitis. During the first atta<* w' 
patient received serum as well as sulfapyridine. Note that the spinal Baid 
more difiicult to sterilize during the second attack than during the nrrt 
that it was more difficult to maintain high concentrations of the drug m m 
blood and cerebrospinal fluid. 


Since the mastoid seemed to be excluded as a source for Jbe 
fection, and since the left eye was the original site of the -g 

deemed advisable to eviscerate the left eye in order to be ^erto 
source of infection was being overlooked. We were also mflucnccd in « 
dsion by the fact that he had already lost all useful vision ^ ^ g ^ 

ing the evisceration of the left eye there was a reinfection of 'pina 
for a,day and then it became sterile again. Histological 

and culture of its contents failed to show any evidence of a chronic , 

FinaUy after fourteen weeks, during which time he was recovTri 
torily, he began having muscular twitchmgs and 4,0 and 

muscles. The spinal fluid was now sterile but it contained 
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common types which cause pneumonia; (2) those following 
infection of the ears, nose and throat including Type III and 
other types which are commonly found in these areas. 

5. The best method of treatment at present is a combination 
of serum intravenously and sulfapyridine by mouth; together 
with the surgical drainage of any focus of infection. 

6. The poorest results are obtained when the meningitis fol- 
lows pneumonia. The reasons for this would appear to be at 
least two-fold: (a) At least 50 per cent of the cases are asso- 
ciated with endocarditis; (b) many cases are only a part of 
a more widespread pneumococcal infection. There are a few 
cases on record in which the patient recovered from the signs 
of meningitis and then died with symptoms and signs of 
endocarditis. 

7. Bacteremia occurs in at least SO per cent of cases. 

8. Relapses are common and may occur over a period of 
several months. They are probably due to either local areas of 
suppuration in the meninges or elsewhere which have not been 
drained, a complicating brain abscess, or a reinfection with a 
different type of pneumococcus. 

Summary of the Treatment of Pneumococcal Menin- 
gitis 

Diagnostic Procedures on All Patients: 

L Blood culture. 

2. Spinal fluid culture ^vith the identification of the type of 

organism. _ . . 

3. Examination of the ears, mastoid and sinuses for foci ol 

infection. 

Therapeutic Procedures: 

1. Type-specific antipneumococcus rabbit scrim, 250,000 
units, imtil a positive balance of antibody is obtained (positive 
Sabin or Neufeld test on patient’s serum). 

2. Sulfapyridine or sulfadiazine by mouth, 8 gm. a day. 
Maintain the cerebrospinal fluid level at at least 8 mg. 


100 cc. . . c 

3. Lumbar puncture at least once a day or oftener if signs o 

pressure develop. , ,j 

4. Suljapyridine sodium, 5 to 8 gm. a day, shou , 
intravenously if the patient is stuporous and cannot take 
drug by mouth. 
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children between the ages of two months and three years has 
no bactericidal power against Hemophilus influenzae Type B. 
After three years the bactericidal power gradually rises and 
appears to be permanent in adult life. It is not unlikely that 
the infrequency of influenzal meningitis in adults and its 
better prognosis is due to the presence of antibody at this age 
period. 

Prognosis . — In the cases which are not treated with serum 
or with the sulfonamide drugs, the fatality rate varies between 
98 and 100 per cent. In 1934, Neal, Jackson and Appelbaum*’ 
reported 111 cases with four recoveries following the use of 
anti-influenza serum, and they collected thirty-five cases, in- 
cluding their own, in which recovery had been reported. In 
analyzing the thirty cases in which recovery followed without 
serum it is seen that only eleven of the thirty patients were 
three years of age or under, showing that of the few recovered 
cases, 64 per cent were over three years of age. Since between 
60 and 85 per cent of all cases occur under the age of three 
years, the age factor is important in assessing prognosis. 

In a recent report by Neal, Appelbaum and Jackson’" of 
twenty-nine cases of influenzal meningitis treated by means of 
serum and sulfapyridine, the fatality rate was recorded ^ 
52 per cent. It was highest in patients with bacteremia and in 
those under three years of age. Thus, six of the eight patients 
with bacteremia died and all but two of those who recovered, 
i.e., twelve of fourteen patients, had negative blood cultures. 
Ten of twelve patients under three years of age died and, of 
the fourteen who recovered, ten were over three years of age. 

In a recent report by Alexander’” the fatality rate was only 
35 per cent in twenty-six cases in which treatment consisted 
of rabbit serum and/or sulfanilamide. These results are so im- 
pressive that a detailed analysis would seem to be in order. 
In fourteen of the seventeen cases with recovery on which 
there is complete information, seven or 50 per cent of the 
patients had bacteremia and eight were under three years o 
age. In the fatal cases, bacteremia was present in ten of the 
eleven cases and eight patients w'ere under three years of age. 
Leukopenia was also a feature in four of the eleven fatal cases. 

From the various reports so far available, it is clear tna 
the age of the patient, the presence or absence of bactcrcnm 
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it awoke crying as if it were in pain. This was soon followed by vomiting, 
diarrhea and fever; the temperature reached 104.8'‘ F. by rectum, the vomiting 
stopped, and there was no further diarrhea. At this time it was noted that the 
child had a stiff neck but was able to move his arms and legs. These symp- 
toms continued until he was admitted to the hospital. 

Physical examination showed an infant with high fever, signs of bilateral 
otitis media, and stiffness of the neck. The red blood count was 3,200,000 and 
the white blood count 3600. Lumbar puncture showed a ground-glass fluid 
with 1600 cells, 96 per cent of which were polymorphonuclears. A smear showed 
a number of gram-negative, pleomorphic badlli which were later identified as 
being due to H. influenzae. 

The course of the illness is shown in the accompanying chart (Fig. 175). 
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Fig. 175.— Clinical course of the illness in a case of H. influenzae meningitis, 
shondng satisfactory response to serum and chemotherapy- 


This infant responded very satisfactorily to serum and 
chemotherapy. The fluid was promptly sterilized, but the synnp- 
toms and signs of meningitis did not disappear for at least nve 
weeks. The child recovered completely. Here again it is o 
noted that the treatment had to be continued for at least o 

weeks. 
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Memorial Hospitals in July, 1940, complaining of 
entry be had some pain in the face which was thought to be due 
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are likely to occur when the concentration of sulfapyridine in 
the spinal fluid decreases below 5 mg. per 100 cc. This boy 
finally recovered completely. 

Sunmiary of Treatment of Influenza Bacillus Menin- 
gitis 

Diagnostic Procedures : 

1. Blood culture. 

2. Spinal fluid culture and smears. 

3. Lumbar puncture at least every twenty-four hours. 

Therapeutic Procedures: 

1. Specific antiserum (rabbit) until the blood is cleared and 
there is a positive balance of antibody in the circulating blood. 
Usually at least 100 mg. of antibody nitrogen are required for 
the initial dose. 

2. Sulfapyridine by mouth so that the level is at least 8 mg. 
per 100 cc. in the spinal fluid, i.e., 2 gm. a day for small chil- 
dren, 4 gm. a day for older children. This should be continued 
until the spinal fluid is sterile. 

3. The maintenance of good nutrition and the prevention of 
anemia are important. 

The treatment recommended by Alexander^® for infants and 


children may be summarized as follows: 

1. One-tenth gm. of sulfanilamide per kilogram of body 
weight is given by intravenous drip as soon as the diagnosis is 
made. This is followed by 0.1 gm. per kilogram in 40 cc. of 


Ringer’s solution every four hours. 

2. Fbiids are forced for at least three hours before serum is 


administered. 

3. Twenty-five mg. of antibody nitrogen are given intra- 
venously and 75 mg. are diluted in 200 to 300 cc. of Ringer s 
solution and given by intravenous drip over a two-hour period. 

4. Lumbar puncture is performed daily and serum is dis- 
continued if the spinal fluid is sterile, the sugar and chlorides 
are rising, the protein and cell count are falling and the con- 
centration of 1:10 dilution of the patient’s serum produces 


capsular swelling. 


STAPHYLOCOCCAL MENINGITIS 

There are now on record several cases in which the use of 
sulfathiazole or the other sulfonamide drugs has been follor^e 
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PATHOLOGY 
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SYMPTOMATIC THERAPY 

Ergotamine Tartrate. — Ergotamine tartrate* is reported 
to have been effective in approximately 90 per cent of 600 
cases of migraine.^ It is a specific means of aborting or ter- 
minating the migraine t}^e of headache.^ In a few cases it is 
reported to have exerted a preventive action. Relief is afforded 
by vasoconstriction of the branches of the external carotid 
artery.^® 

Many patients delay medication because they hope that the 
prodromata of a migraine attack will not culminate in head- 
ache. It cannot be overemphasized that early treatment is 
necessary in order to obtain the best results. 

Parenteral injections are thoroughly effective in over 90 per 
cent of the cases.^^ Although intravenous injection affords rapid 
relief it should be used only under the direct and continuous 
supervision of a physician. No more than 0.25 mg. of ergot- 
amine should be given at the first injection. This may be supple- 
mented by a simultaneous subcutaneous injection of another 
0.25 mg. Subcutaneous or intramuscular injection is most prac- 
tical for routine use. The average effective dose is 0.5 mg. Re- 
sults should be manifest within thirty to forty-five minutes. The 
patient may be instructed in self-administration of the drug, for 
which purpose the B usher automatic injectorf is quite helpful. 
After ascertaining the effect of 0.5 mg, on several occasions, 
the drug should be progressively decreased to the minimal 
effect dosage. 

Oral administration is effective in from 40 to 70 per cent of 
the cases.^^ Approximate!}'' ten times the parenteral dose is 
necessary in order to obtain sufficient absorption after ingestion. 
Thus the average oral dose is 5 mg. The entire five Tmg. 
tablets should be broken and swallowed at one time. In cases 
wherein additional ergotamine is necessary^ it may be ingested 
at the rate of 2 mg. per hour until a total of 9 to 11 mg. has 
been taken. If the tablets are crushed and allowed to dissolve 
beneath the tongue, their effect is more rapid and more com- 
plete than when ingested. Because of the taste of ergotamine, 
not many patients care for this form of therapy. Neither 

♦Marketed by tbe Sandoz Chemical Works as G>mergcn in the United 
States and Feincrgin in Great Britain. 

t Bccton, Dickson & Co., Rutherford, K. J. 
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Oxygen. Oxygen is useful in the abortion or termination 
of migraine, Alvarez reported that 88 per cent of ninety-seven 
cases with “typical migraine” headaches were relieved, al- 
though only 42 per cent were “completely” relieved.^^ The 
method is not specific for migraine. Oxygen may be of benefit 
when ergotamine fails. At times, oxygen and ergotamine are 
better than either alone. Oxygen combined with an analgesic 
will sometimes give relief in headaches otherwise unaffected 
by either method. It does not cause any accessory symptoms. 
It may relieve the gastric symptoms. Its administration is 
simple and without discomfort. 

Oxygen may be administered by means of the mask, 

with appropriate adjustment of any standard inhalation 
apparatus, or by use of the ordinary basal metabolism ap- 
paratus. A delivery of approximately 100 per cent oxygen must 
be obtained at a flow of from 6 to 8 liters per minute. The 
flow is adequate if the rebreathing bag does not completely 
collapse at inspiration. Inhalation should be continued for 
at least two hours if adequate relief is not obtained sooner. 
Larger or repeated inhalations may be necessary in certain 
cases. Oral or rectal narcosis with 3 grains of nembutal is 
helpful in resistant cases. There are no contraindications to 
the use of oxygen as described. 

Miscellaneous Drugs. — Other drugs are worthy of mention 
only as possible aids in occasional cases. Placebos are often as 
valuable as more “rational” means. Intravenous injections of 
25 to 50 cc. of 25 to SO per cent glucose, 20 cc. of 10 per cent 
sodium chloride, 1 gm. of sodium thiosulfate or 10 cc. of 10 per 
cent calcitmi gluco} 2 ate have all been recommended as means 
of terminating an attack of migraine. The subcutaneous injec- 
tion of % grain of ephedrbte stdfate, 1 cc. of 1:1000 adrenalin, 
% cc. of 1:1000 histamine or 1 cc. of antuitrin is occasionally 
effective. Subcutaneous injection of 15 mg. of “Mecholin”* is 
occasionally successful in cases wherein ergotamine has failed. 
Subcutaneous injection of from Koo to gmm of atropine 
is helpful in terminating the gastric components of an attack. 
Intramuscular injection of 120 to 180 mg. of thiamin chlondc 
has recently been recommended. The inhalation of amyl nitrttc 
is occasionally w’orth while. 

♦Acetyl-beta-raelhylchoUnc chloride. 
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aches definitely associated with the menses are less likely to 
respond to allergic therapy. 

Specific treatment of “allergic migraine” consists primarily 
in avoidance of the offending allergen. In some instances, im- 
provement is obtained by dese7isitization with autogenous 
vaccines or with extracts of the offending allergen. Nonspecific 
desensitization with peptone has met with success in some 
cases. Ephedrine or adrenalin is reported to relieve this type 
of migraine. In some cases the attacks are decreased in fre- 
quency and severity by the ingestion three times a day of from 
5 to 15 grains of calchwi ghcotiate and 5 drops of viosteroL 

Desensitization with hhtamhie has been successful in a few 
cases and warrants further investigation. Subcutaneous injec- 
tions of 0.05 mg. of histamine are given twice a day for two 
days, increased to 0.066 mg. twice a day on the third day and 
gradually increased to 0.1 mg. Uvice a day by the fifth day. 
The injection of 0.1 mg. twice a day is continued for two to 
three weeks. “Desensitization” with oral histamwasc has not 
yet been notably successful in migraine. 

Endocrine Therapy. — Endocrine treatment of migraine 
seems justified in certain women because of a temporal rela- 
tionship of the attacks to the menses, both in regard to onset 
and occurrence; abeyance of the attacks during pregnancy and 
lactation; and their disappearance after the menopause. On the 
other hand, a careful analysis of 163 mselectcd cases in women 
revealed that only 10 per cent were definitely related to the 
menstrual or ovarian cycles.^® Another 22 per cent were ques- 
tionably associated, and in the remainder the relationship was 
coincidental, or absent. Relief by estrogc7tic therapy w’as most 
significant in those with a definite relationship. After three 
years^ treatment and observation, relief became progressively 
less noticeable. Certain cases even became worse after pro- 
longed therap 3 ^ Nevertheless, in carefully selected ^ses 
estrogenic therapy may be of some value. There are no reliable 
reports as yet, concerning gonadogenic treatment in males. 

£ 777777077771 * may be beneficial in women whose headaches are 
invariably associated with the menses, especially if the latter 
are scanty or delayed. Such patients are often small-boned and 
underweight. One teaspoonful or one tablet is given three 

♦ CoIUp's estrogenic placental complex— Ayerst, McKenna nnd Harrison, Ltd. 
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can be established. Despite the frequent occurrence of ocular 
symptoms, evidence is lacking that the source of migraine lies 
in the visual apparatus. In most instances correction of ocular 
abnormalities is helpful but not curative. However, in one 
report of careful ocular examination of children with “head- 
aches and migraine,” 197 out of 200 patients were cured by 
correction of ocular defects.^® Defects in refraction, accommo- 
dation and equilibrium should be corrected. Anisoconia should 
be investigated where apparatus is available. 

Psychotherapy. — ^Psychologic methods of therapy in mi- 
graine are helpful in all instances. Many patients with migraine 
are ill adjusted, rigid, repressed perfectionists lacking the 
average “normal” outlets of emotional life. Added to this is 
the Damoclean threat of the attack itself. Superficial psycho- 
therapy and adjustment in the field of mental hygiene add 
greatly to the total therapeutic effect in all cases. On the 
other hand, complete relief resulting from a purely psycho- 
therapeutic approach is rare. 

SUMMARY AND CONCLUSIONS 

Adequate treatment of migraine depends upon a carefully 
considered diagnosis and an understanding of the mechanism 
and cause of the disorder. Diagnosis is largely a matter of 
exclusion. The mechanism of the attack is common to all types. 
The fundamental cause is probably not the same in all cases. 

A detailed history is far more valuable than prolonged e.xam- 
ination. 

Symptomatic treatment is an attempt to counteract the com- 
mon mechanism of the attacks. Ergotamine, ergonovine and 
oxygen are most successful in this respect. The use of non- 
specific analgesics is generally inadvisable, but occasionally 
they are necessary. 

Preventive therapy must be diverse in order to correct the 
different abnormalities primarily responsible for^the attacks. 
Different methods are indicated in various cases. N'one are suc- 
cessful in all instances. 

Treatment of the patient as a whole is essential. .All patients 
benefit from superficial psychotherapy. Many are improved by 
correction of contributory abnormalities. 
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The frequency of grand mal attacks vary in individual patients 
from many a day to one in a year or two. Occasionally the 
attacks may be so frequent that the patient does not recover 
from one attack before another develops (status epilepticus). 

Jackso7iia7i EpUepsyK — ^The term ‘^Jacksonian epilepsy’’ is 
used to describe attacks in which the convulsive movements 
start in isolated muscle groups, such as the fingers or toes on 
one side of the body and gradually spread to the neighboring 
muscles of that extremity, then to the trunk and the other 
extremity on the same time. Consciousness is usually preserved 
as long as the muscular twitchings remain confined to one 
extremity, but when the convulsive movements spread from 
one side of the body to the other, consciousness is lost and the 
attack assumes the nature of an ordinary grand mal. These 
localized, or Jacksonian, attacks usually indicate a focal lesion 
of the cerebral hemisphere of macroscopic or microscopic size 
and are commonly seen in patients with tumors of the brain 
or cortical scars secondary to trauma or vascular lesions. 

Petit MaJ. — ^This type of attack is the mildest of the epilep- 
tic seizures. It is most common in children where it may be the 
only manifestation of the epileptic state. Petit mal attacks in 
adults usually occur in individuals who are also subject to 
grand mal or psychomotor attacks. In a petit mal attack the 
patient usually stops what he is doing and stares blankly into 
space. Convulsive movements are usually limited to a few 
twitchings of the eyelids, facial muscles or upper extremities. 
These attacks are usually of short duration, lasting for only 
a few seconds but they may be more prolonged. Rarely there 
may be a transient loss of postural tone causing the patient to 
fall to the floor without any real loss of consciousness. In a few 
patients the petit mal attacks may be accompanied by a rela.xa- 
tion of the sphincters. The degree of loss of consciousness in 
attacks may vary from a complete amnesia for a period of a 
minute or more to only a brief period of a second or more of 
partial retardation of the activity of the higher cerebral centers 
which can be detected only by special methods. After a petit 
mal attack the patient is usually mentally alert and takes up 
with his activities at the point where they were interrupted by 
the attack. In children subject to petit mal the attacks arc apt 
to be quite frequent, usually varying from six to 100 or more 
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paAologic processes responsible for the seizure is much more 
difficult. 

History of the Patient. — In the study of any given patient, 
a careful history should be taken of the circumstances accom- 
panying the onset of the attack and an exact description of 
the sequence of events during and following the attack. The 
frequency of attacks without medication should be determined 
as well as the effect of various types of therapy. Family history 
should be inquired into with especial reference to convulsive 
seizures or any other neurologic abnormality in other members 
of the family. Careful attention should be paid to the birth and 
early developmental history, childhood infectious disease and 
head injuries which may have played a role in the onset of 
seizures. 

Clinical Study. — In the clinical study of the patient there 
should be a careful physical and neurological examination, an- 
alysis of the urine, complete blood count, determination of the 
blood sugar and nonprotein nitrogen content, .r-rays of the skull 
and lumbar puncture with measurement of the pressure and a 
chemical and serological analysis of the cerebrospinal fluid. In 
selected cases other tests may be indicated, such as a glucose 
tolerance test or a determination of the blood calcium content. 
Electroencephalography, while not absolutely necessary for the 
diagnosis, may give valuable information, and should be carried 
out if possible. Visualization of the ventricles and subarachnoid 
spaces by lumbar encephalography or ventriculography should 
be reserved for tliose cases in which the diagnosis of tumor 
cannot be excluded by other methods. 

Exclusion of Etiologic Factors. — Careful study of the 
patient should exclude, as far as possible, all of the pathologic 
and physiologic abnormalities which may be accompanied by 
convulsive seizures. The most common of these are tumors, 
abscesses and other expanding lesions in the brain, infections 
of the centra] nervous S3^stem (syphilis, etc.) cerebral arterio- 
sclerosis, uremia, cerebral vascular lesions, adenomas of the 
pancreas, parathyroid deficiency or other diseases of the nerv- 
ous system or neighboring structures. In the vast majority ^of 
the patients no significant structural or physiologic abnormality 
can be found and in these patients the condition is spoken of 
as “idiopathic epilepsy.” This term means only that we do 
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be kept in school unless the frequency of the attacks unduly 
disturbs the routine of the classroom or unless mental deteriora- 
tion requires special facilities. A long-continued schedule of 
psychotherapy may be of value in adjusting the patient to his 
difficulties, but it cannot be expected to have any significant 
effects on the frequency of attacks. Treatment of other mem- 
bers of the family is as important as treatment of the patient. 
Excess attention and oversolicitousness should be eliminated 
and the proper attitude toward the illness instilled in the 
parents and relatives. 

Physical activity of the patient should be regulated so that 
he has a set time for eating and sleeping and for regular exer- 
cises each day. These exercises should be of a moderate nature. 
Participation in competitive sports is not to be encouraged. 
Meals should be of a wholesome and simple nature, with a 
proper amount of carbohydrates and proteins and an abundance 
of fresh fruits and vegetables. Alcoholic beverages arc to be 
absolutely avoided. The bowels can be regulated by training 
and, if necessary, by the judicious use of mild laxatives. 
Enemas and drastic purges should not be needed. There should 
be eight to nine hours of sleep, with a set time for retiring and 
arising. The patient should not be allowed to stay in bed after 
the other members of the household have arisen. Special activ- 
ities, such as parties, dances, movies, and so on should be en- 
couraged. Swimming, horseback riding and other somewhat 
dangerous sports can be permitted when there are proper safe- 
guards. The risk involved in such activities is justified in most 
instances in order to prevent the development of chronic in- 
validism. Activities which would endanger the lives of other 
individuals, such as the driving of automobiles, should be pro- 
hibited. 

Commitment of the patient to an institution is not desirable 
unless mental deterioration or unduly violent or frequent at- 
tacks not controllable by treatment make it necessary. On the 
other hand, definitely deteriorated, destructive or dangerous 
patients should not be kept at home and allowed to ruin the 
lives of other members of the family. 

Treatment Directed toward the Prevention of Attacks. 
—The efforts directed toward the social and mental hygiene of 
the patient are of great importance, but the success of such 
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effective method of controlling this form of seizure. In chil- 
dren with petit mal or grand mal attacks, any of the above 
three drugs may be used and, in addition, the ketogenic diet 
is sometimes of value. The ketogenic diet is of no value in the 
treatment of seizures in adults. 

Withdrawal of Drug Therapy , — ^When a given medical 
treatment has been effective in relieving the attacks it has been 
our experience that attempts to withdraw this therapy results 
in their almost immediate recurrence. This does not mean, 
however, that medicine must be given forever, but caution 
should be used in withdrawing the use of medicine. The sudden 
withdrawal of the effective medication may result in the pre- 
cipitation of status epilepticus and the death of the patient. 
When the patient has gone two or more years without attacks 
the dosage of the medicine can gradually be reduced over a 
period of months and, if seizures do not recur, it can be entirely 
discontinued. In patients who have gone for several years with- 
out seizures, the electroencephalogram may be of value in de- 
termining whether a remission has been produced by these 
treatments (or has spontaneously developed) or whether the 
seizures are merely being held in check and continued treat- 
ment is necessary. 

Phenobarbital Therapy. — Phenobarbital, 5-phenyl-S-ethyl- 
malonyl-urea, is marketed in the form of an elixir containing 
% grain in 1 dram (4 cc.) and in tablets of V 2 and Wz 
grains. The ^/^-grain and 1^-grain tablets are usually scored 
to facilitate division. First used in the treatment of convulsive 
seizures by Hauptmann in 1912,^ phenobarbital is also manu- 
factured in this country and abroad under the trade names of 
hnnbial and gardenal. 

Dosage , — In the treatment with phenobarbital a reservoir of 
the drug is established in tlie system and kept at a constant 
level by frequent administration. Since excretion is slow, this 
can be accomplished by administering the drug once or twice 
daily. The initial dose for an adult should be at least iVz grains 
(0.1 gm.) daily, given in a single dose at bedtime or in divided 
doses of % grain (0.05 gm.) each. This dose should be in- 
creased to 234 grains (O.lS gm.) daily (134 grains at bedtime 
and % grain at breakfast) if the smaller dose is ineffective. 

If attacks continue further, increases of % grain (0.05 gm.) 
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over phenobarbital and the bromides in that it has very little 
or no hypnotic action, but regulation of the dosage is more 
difficult and minor toxic symptoms are more frequent. The drug 
is marketed in capsules of Vs grain (0.03 gm.) and 1% grains 
(0.1 gm.). 

Dosage—The principle of the administration of dilantin 
sodium is similar to that of phenobarbital, that is, the establish- 
ment and maintenance of a reservoir of the drug sufficient to 
control the seizures. In the average adult the initial dose of 
the drug should be 1% grains (0.1 gm.) three times daily. 
Owing to the alkalinity of the drug it is best given at meal 
times. If any seizures occur after two weeks of this dosage, 
it should be increased to 6 grains (0.4 gm.) daily, the extra 
dose being given at bedtime with a glass of milk or some food. 
Further increases in the dose should be by increments of VA 
grains (0.1 gm.) until the maximum dose of 9 grains (0.6 gm.) 
daily is reached. In the majority of adults 6 grains (0.4 gm.) 
is the optimum dose. In children over twelve or fourteen years 
the average dose is 4% to 6 grains (0.3 to 0.4 gm.) and in 
younger children 3 to 4% grains (0.2 to 0.3 gm.). 


Toxic Sympiotns. — ^Tbe toxic symptoms® of dilantin sodium are similar to 
(hosQ of phenobarbital, except that nervousness or sleeplessness, rather than 
drowsiness, is more commonly an early symptom. Other to.xjc symptoms arc 
gastric distress, nausea and vomiting, nystagmus, ataxia, dermatitis, gingivitis 
and psychotic symptoms. 

The minor to.xic symptoms, nervomness and slight unsteadiness or alaxiCt 
are frequently transient symptoms in the first few days of therapy and dis- 
appear with continuation of the therapy, or when the dosage is temporarily 
reduced. iVys/cgmwx and ataxia can be produced in practically all patients if 
the dosage is sufficiently high. A few adults will tolerate as much as 9 to 12 
grains (0.6 to 0.8 gm.) but toxic symptoms usually develop when the dose is 
increased beyond 7^ grains (0.5 gm.). The appearance of these symptoms calls 
for a temporary or permanent reduction of the dosage. If the reduced dose is 
not effective in controlling the seizures and attempts to increase the dose again 
result in the appearance of toxic symptoms, a combination of dilantin sodium 
with phenobarbital or bromides should be tried. 

Gastric discomfort^ nausea and vomiting may be controlled by administer- 
ing the drug along with a little bicarbonate of soda or uilh 15 minims of dilute 
hydrochloric acid. Dermatitis occurs in approximately 5 to 10 per cent of the 
patients and is usually of a sea rla Uniform or morbilliform nature and is accom- 
panied by fever. The rash usually disappears within a few days of udlhdrawal 
of the drug. Recurrence of the rash when treatment is reinstituted or (he de- 
velopment of an exfoliative dermatitis precludes further use of the drug. 

One of the troublesome toxic s>’mploros of the drug is hypertrophy of Ujc 
gums, or gingivitis. This is most common in children and %'aries from a slight 
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seizures or when the effective dose of dilantin sodium produces 
toxic symptoms* The dosage of the combination must be 
worked out according to the needs and tolerance of the patient* 
Three to five doses per day of the combination of 1/4 grains 
(0.1 gm.) of dilantin sodium with % grain (O.OS gm,) of 
phenobarbital or IS grains (1 gm.) of sodium bromide are 
usually required in the more resistant cases. 

Ketogenic Diet. — ^It has been shown that a shift in the 
acid-base balance of the body fluids to the acid tends to pre- 
vent seizures. This can be accomplished by the ingestion of 
acids or acid-forming salts, but the use of such substances for 
long periods is not desirable. A satisfactory acidosis which is 
better adapted to the physiology of the organism can be pro- 
duced by a diet which contains such an excess of fats over 
carbohydrates that combustion of the fats is incomplete. Good 
results with this diet have been reported by Wilder,® Talbot,^® 
and others. 

The ketogenic diet is of chief value in the treatment of 
seizures m children. The diet can be continued for many months 
or several years without retarding the mental or physical de- 
velopment. The management of this diet is difficult and can 
be used in the home only when the parents are sufficiently intel- 
ligent to prepare the diet and the child cooperative enough to 
eat all of the food in the diet and to withstand temptation of 
sweets available outside of the home. The diet must be care- 
fully calculated, all foods weighed or measured and the urine 
tested daily for the presence of ketone bodies in the urine. 
Superficial attempts to make the diet high in fats and low in 
carbohydrates are valueless. 

The caloric intake should be calculated so as to maintain body 
weight and sustain growth. Twenty-five to 50 per cent should 
be added to the basal metabolic requirements according to the 
amount of activity. If basal metabolic tests arc not possible, 
satisfactory results can be obtained by using SO calories for 
each kilogram (2.2 pounds) of body w^eight. The diet should 
contain 1 to 1.5 gm. of protein per kilogram of body weight, 
and the fat and carbohydrate content calculated so that the 
number of grams of fat is two to four times that of protein 
plus carbohydrates, according to the degree of acidosis desired, 
or to the difficulty in establishing an acidosis as determined 
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acidosis there is no improvement the diet should be discon- 
tinued. Any of the anticonvulsive drugs, phenobarbital, dilantin 
sodium or bromides, can be used in conjunction with the keto- 
genic diet if desired. 

Other Methods of Therapy 

Sur^c^l Tr6s.tniGnt of Convulsive Seizures. — ^Whenever convulsive 
seizures are associated ■with surgically removable lesions of the brain, such as 
tumors and abscesses, removal of such lesions is indicated. It must be remem- 
bered, however, that relief from convulsive seizures will result in only about 
SO per cent of cases of meningioma of the brain and in a much smaller per- 
centage of cases of glioma or abscess of the brain.^ In such cases further treat- 
ment with drugs is necessary. 

In addition to the removal of expanding lesions, surgery has been advocated 
for the excision of cortical scars^” secondary to cerebral trauma, vascular lesions 
and birth injuries on the assumption that such scars produce an irritation of 
the neighboring cortex and act as a trigger mechanism for the seizures. Good 
results of such excisions have been obtained by a few neurosurgeons. This 
treatment should be limited to the group of patients ndth focal attacks, which 
do not respond to medical therapy. In addition the excision of such lesions 
should be performed only by neurosurgeons who have the facilities for ade- 
quate localization of the lesion. Medical treatment should also be used in these 
patients after operation. 

The excision of isolated foci of abnormal electrical activity as shown by the 
electroencephalogram is still in the experimental stage and is not to be advised 
as yet, since it is possible that the excision of such abnormal foci will only 
result in the shifting of the abnormality to another region of the cortex. 

Operations other than on the central nervous system are not advisable unless 
they are indicated for reasons apart from the occurrence of convulsive seizures. 
Removal of the cervical sympathetics or portions of the large intestine, and 
operations on the sinuses, etc., have no effect on the ultimate course of the 
disease. Removal of tumors of the pancreas is, of course, necessary when the 
attacks are definitely proved to be related to hyperinsulinism. Removal of the 
carotid sinus may be of benefit in patients with carotid sinus syncope. 

Dehydration Therapy, — It has been shown that excessive 
hydration tends to produce convulsive seizures, and dehydra- 
tion has been recommended by Fay’^ as a method of treatment. 
For this therapy to be effective, the restriction of fluid intake 
must be great enough to produce a negative fluid balance. Such 
a negative balance cannot be maintained for very long without 
seriously interfering with tlie physiology of the body. The ex- 
treme degree of restriction in regard to the amount of fluids 
that can be taken and the dry nature of the foods allowed, 
make the application of this therapy impractical. 

Treatment of Patient During an Attack. — Once an at- 
tack has developed there are no measures tliat will shorten its 
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ally thrill and bruit over the thyroid vessels. Pressure on the 
trachea is not common. The heart is rapid and forceful, a 
systolic murmur is usually heard over the precordium, the skin 
is flushed and moist and the pulse pressure is greatly increased 
above normal. Transient attacks of paroxysmal tachycardia or 
fibrillation may occur, as well as permanent fibrillation. 

The most important laboratory procedure is the determina- 
tion of the basal metabolic rate. A persistently elevated metab- 
olism, in the presence of symptoms and signs, confirms the 
diagnosis of hyperthyroidism. The blood cholesterol is usually 
low in this disease, but it is not of diagnostic value. In doubt- 
ful cases the response to iodine, as gauged by the reduction in 
metabolism, is practically diagnostic. 

TREATMENT 

There are three main types of treatment: (1) subtotal thy- 
roidectomy following adequate iodization, (2) radiation, and 
(3) treatment by iodine alone. I shall describe in detail the 
management of a patient ■with h 3 qDerthyroidism to be treated 
by thyroidectomy. The other methods of therapy and the man- 
agement of complications will be illustrated by actual case 
reports. 

Preoperative and Postoperative Management. — ^The 
patient is kept at rest in bed and iodine is administered 
as soon as the basal metabolic level is obtained. We usually 
use saturated solution of potassium iodide, 5 minims once or 
twice a day. The diet is high in calories, high in vitamins and 
contains extra amounts of fresh fruits, green vegetables, butter, 
cream and liver. The vitamin intake is supplemented by two 
yeast tablets {PA grains each) three times a day because 
of the great need for vitamin B in this disease. Sedatives such 
as phenobarbital, ^4 to 1 grain three times a day, may be used 
freely. Chloral hydrate and moiphine derivatives in the usual 
dosage are also useful. Digitalis should be used only in gro.ss 
congestive failure or in rapid fibrillation. 

On Uiis regimen the patient improves subjectively, gains 
weight and his basal metabolic rate becomes lower. When this 
rate° reaches a low level (in ten days to tw'o weeks) tlie patient 
is considered readj^ for operation. Patients who are severely 
toxic or are otherwise poor risks receive 1000 to 1500 cc. of 
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ally thrill and bruit over the thyroid vessels. Pressure on the 
trachea is not common. The heart is rapid and forceful, a 
systolic murmur is usually heard over the precordiuni, the skin 
is flushed and moist and the pulse pressure is greatly increased 
above normal. Transient attacks of paroxysmal tachycardia or 
fibrillation may occur, as well as permanent fibrillation. 

The most important laboratory procedure is the determina- 
tion of the basal metabolic rate. A persistently elevated metab- 
olism, in the presence of symptoms and signs, confirms the 
diagnosis of hyperthyroidism. The blood cholesterol is usually 
low in this disease, but it is not of diagnostic value. In doubt- 
ful cases the response to iodine, as gauged by the reduction in 
metabolism, is practically diagnostic. 

TREATMENT 

There are three main types of treatment: (1) subtotal thy- 
roidectomy following adequate iodization, (2) radiation, and 
(3) treatment by iodine alone. I shall describe in detail the 
management of a patient ■with h 3 qDerthyroidism to be treated 
by thyroidectomy. The other methods of therapy and the man- 
agement of complications will be illustrated by actual case 
reports. 

Preoperative and Postoperative Manag-ement. — The 
patient is kept at rest in bed and iodine is administered 
as soon as the basal metabolic level is obtained. We usually 
use saturated solution of potassium iodide, 5 minims once or 
twice a day. The diet is high in calories, high in vitamins and 
contains extra amounts of fresh fruits, green vegetables, butter, 
cream and liver. The vitamin intake is supplemented by two 
yeast tablets (7% grains each) three times a day because 
of the great need for vitamin B in this disease. Sedatives such 
as phenobarbital, Vi to 1 grain three times a day, may be used 
freely. Chloral hydrate and morphine derivatives in the usual 
dosage are also useful. Digitalis should be used only in gro.ss 
congestive failure or in rapid fibrillation. 

On Uiis regimen the patient improves subjectively, gains 
weight and his basal metabolic rate becomes lower. When this 
rate° reaches a low level (in ten days to tw'o weeks) tlie patient 
is considered readj^ for operation. Patients who are severely 
toxic or are otherwise poor risks receive 1000 to 1500 cc. of 
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with removal of 20 gm. of tissue. She was discharged eleven days after opera- 
tion m excenent condition, with a metabolic rate of —1 per cent and pulse 
of 66, 

The patient improved rapidly after the operalion and able to do hoosc- 
work. However, she began to fed the cold, perspired very little, became 
lethargic, had tinnitus and marked paresthesiae. On her first follow-up sisii on 
January 17, 1939,^ the basal metabolic rate was —20 per cent and the weight 
134 pounds— a gain of 10 pounds. Examination show^ coarse, cold, dry skin, 
slight puffiness of the face and lids, no evidence of exophthalmos or regrowth 
of goiter, and a slow heart rate. 

For this postoperative low metabolic rate the patient received desiccated 
thyroid (U.S,P,), grams daily, over a period of six months. She fdt mu^ 
better soon after taking thyroid, ix^ she felt warmer, perspired more and bad 
more energy. The basal metabolic rate ranged between —5 and —11 per cent. 
In February, 1941, after omission of thyroid for two months, the metabolic 
rate wzs agam —21 per cent and symptoms, prexioirsly assodated wth the 
low rate, returned. Consequently, desiccated thyroid, 2 grains daily, was re- 
sumed. She has felt well since then. 

This patient had mild thyrotoxicosis relieved by thyroid- 
ectomy. She has developed a low basal metabolism, probably 
permanent in nature, which has responded adequately to 
desiccated thyroid. 

Case IL — Severe Thyrotoxicosis Contraindfeating Prolonged Iodine 
Medication; Thyroidectomy; Postoperative Auricular Fiheination.— This 
patient, M. A. P., a fifty-sevcn-j'car-old housewife, entered the hospital on 
August 15, 1934, because of thjTotoxicosis of five years’ duration. She had 
been taking iodine for eighteen months but nr\*erthelcss very toxic. She 
had lost over 30 pounds in nvight, and experienced considerable dyspnea and 
palpitation on exertion and slight swelUng of the lower extremities. Examine « 
fion showed undernourishment, hard irregular goiter, generalized arterioscle- 
rosis, rapid pounding heart, blood pressure 170 s>'stoIic and 60 diastolic, and 
a few raies at the lung bases. Unusual findings* weru extreme (endcrnca? of the 
costal margin, midthoracic kyphosis and barrel chest, all undoubtedly due to 
<isteoporosfe. The basal metabolic rate averaced +3^ per rent and the pul-c 
I2S to 140. 

With continuation of iodine and with rest the metabolic rale dropped t<» 
f-3S per cent, but there w’as no gain in weight. The patient was undoubtedly 
a poor risk because of the severity of the thyrotoxicosis, the duration of the 
illness and the cardiac complication. On September 4, a right hemithyroidcc 
tomy w^as done. On the following day she was very sick and developed auricular 
fibrillation, for wiiich she rectived digitalis. 3 grains every hours for 
five dosfs- ajKl grains daily thereafter- She improved rapidly after the first 
two days and the heart became regular on the third day. At discharge on 
September 13, the basal metabolic rate was -Hb per cent and the imlsc 116- 

The patient took S drops of potassium iodide solution and Wj grains of 
digitalis daily for three months, felt much stroncer and gained JS pounds in 
wcicht. When she omitted medication, thyroto.ric symptoms recurred- She 
therefore relumed to the hospital and underwent a left bcmitbyrtiulecloroy on 
March 25, after adequate lodiration. The reaction uras mild anti she was dis- 
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with removal of 20 gm. of tissue. She was discharged eleven days after opera- 

bon in exceUent condition, with a metabolic rate of -1 per cent and nuhc 
of 66, Mr . 

The patient improved rapidly after the operalion and vras able to do house- 
work. However, began to feel the cold, perspired very little, became 
lethargic, had tinnitus and marked parcsthesiae. On her first follow-up visit on 
January 17, 1939,^ the basal metabolic rate was —20 per cent and the weight 
134 pounds— a gain of 10 pounds. Examination showed coarse, cold, dry skin, 
slight puffiness of the face and lids, no evidence of exophthalmos or regrowth 
of goiter, and a slow heart rate. 

For this postoperative low metabolic rate the patient received desiccated 
thyroid (U.S.P.), 11^2 grains daily, over a period of six months. She fdt much 
better soon after taking thyroid, ijs^ she felt wanner, perspired more and had 
more energy. The basal metabolic rate ranged between —5 and —11 per cent. 
In February, 1941, after omission of thyroid for two months, the metabolic 
rate W’as again — 21 per cent and symptoms, pre\aously associated ^ith the 
low rate, returned. Consequently, desiccated thyroid, 2 grains daily, was rc- 
sumedL She has felt well since then. 

This patient had mild thyrotoxicosis relieved by thyroid- 
ectomy. She has developed a low basal metabolism, probably 
permanent in nature, which has responded adequately to 
desiccated thyroid. 

Case H. — Severe Thyrotoxicosis Contraindicating Prolonged Iodine 
Medication; Thyroidectomy; Postoperative Anrfcular nhcUlation.— This 
patient, M. A. P., a fifty-seven-year-old housewife, entered the hospital on 
August 15, 1954, because of thjTo toxicosis of five years’ duration. She had 
been tailing iodine for eighteen months but vi^s nr\*erthelcss very toxic. She 
had lost over 30 pounds in AAvightt and experienced considerable dyspnea and 
palpitation on exertion and slight swelling of the lower extremities. Examine - 
fion showed undernourishraent, hard irregular goiter, generalized arterioscle- 
rosis, rapid pounding heart, blood pressure 170 sj'stolic and 60 diastolic, and 
a few rtdes at the lung bases. Unusual findings wen: extreme tendemes of the 
costal margin, midthoracic kyphosis and barrel chest, all undoubtedly doc to 
<isteoporosis. The basal mctahofic rate averajrcd 4-3^ per rent and the puNc 
I2S to 140. 

With continuation of iodine amt with rest the metabolic rale dropped 
[•38 per cent, but there no gain in weight. The patient was undoubtedly 
a poor risk because of the severity of the thyrotoxicosis, the duration of the 
illness and the cardiac complication. On September 4. a right hemithyroidcc 
tomy w^as done. On the following day she was very sick and developed auricular 
fibriilation, for w4iich she received digitalis. 3 grains every hours for 
five doses and 1^ grains daily thereafter- She improved rapidly after the first 
two days and the- heart became regular on the third dxy. At dschaj^gc on 
September 13, the basal metabolic rate was -Hb per cent and the pulse 116. 

The patient tnok S drops of potassium iodide solution and I VI* grains of 
digitalis daily for three months, felt much stronger and gamed IS pounds in 
w'cicht- When she omitted medication, thyroto.ric symptoms r (purred. She 
therefore relumed to the hospital and underwent a left hcmitbynudecloroy on 
March 2S» after adequate iodization. The reaction was mild and she was dis- 
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levek on iodine,^ the patient is completely well and is working hard. On one 
occasion j when iodine was omitted, his basal metabolic rate rose to 4-18 ncr 
cent. 

Hyperthyroidism places an excessive strain upon the patient 
with independent heart disease, as illustrated by the severity 
of cardiac symptoms in this case. Consequently, rapid allevia- 
tion of the thyrotoxicosis by surgery is indicated. If the patient 
is adequately prepared, thyroidectomy is relatively safe. 

This case also illustrates that persistent hyperthyroidism 
may be controlled by iodine alone. 

Case rv. — Thyrotoxicosis Complicated by Diabetes; Thyroidectomy 
during Iodine Eemlssion. — M. H., a sixty-three-ycar-old widow, developed 
thyrotoxicosis and also polyuria and polydipsia following the death of her 
husband. A prominent lump had been present in her neck for about twenty- 
two years, following the last pregnancy, and this grew larger during the few 
months before admission on April 4, 1940. 

Examination showed evidence of weight loss, hot, moist skin, slight exoph- 
thalmos, an irregular goiter which contained a single nodule, rapid heart, 
sclerotic vessels and a blood pressure of 164 systolic and 86 diastolic. 

The urine showed a high specific gravity — 1.035 to 1.040 — and contained 
large amounts of sugar. The fasting blood sugar was 192 mg. per 100 cc., 
serum cholesterol 126 mg. per 100 cc. and the basal metabolic rate 4*39 per cent. 

The following diagnoses were made; hyperthyroidism, diabetes mcliitus and 
arteriosclerotic heart disease. Treatment consisted of the usual measures, a 
diet of ISO gm. carbohydrate, 80 gm. protein and 120 gm. fat, and sufficient 
insulin to control the glycosuria. 

The patient improved rapidly. The glycosuria diminished considerably, the 
fasting blood sugar dropped to 143 rag. per 100 cc. and the daily requirement 
for insulin dropped from 30 units to S units as the basal metabolic rate de- 
clined to -|-5 per cent. On April 17 she underwent subtotal thyroidectomy 
under local anesthesia. On the first and second postoperative days there was 
slight ketonuria and the insulin requirement rose to 30 units a day. In general, 
the patient had very little reaction from the operation and was discharged 
April 26, 1940, on a diet of 120 gm. carbohydrate, 70 gm. protein and 110 
gm. fat. The requirement for insulin was to be determined by her private 
physician. The metabolic rate on discharge was —10 per cent. 

The patient maintained this diet and took insulin, 10 units daily, for ten 
days only and iodine for a month. The basal metabolic rate on iodine was 
—1 per cent; two months later, off iodine, it was —5 per cent. There was no 
evidence of thyroid regrowth, the blood pressure was 120 systolic and 70 dia- 
stolic, blood sugar 120 mg. per 100 cc. and the urine sugar-free. 

This case illustrates the well-knowTi fact that thyrotoxicosis 
increases the severity of coexisting diabetes and that relief of 
tli3TOto.xicosis makes the diabetes milder. It is therefore im- 
portant to treat the former by the quickest method available, 
namely, subtotal thyroidectomy during an iodine remission. 
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levels on iodine, the patient is completely well and is working hard. On one 
occasion, when iodine was omitted, his basal metabolic rate ro'e to 4-18 ncr 
cent. 

Hyperthyroidism places an excessive strain upon the patient 
with independent heart disease, as illustrated by the severity 
of cardiac symptoms in this case. Consequently, rapid allevia- 
tion of the thyrotoxicosis by surgery is indicated. If the patient 
is adequately prepared, thyroidectomy is relatively safe. 

This case also illustrates that persistent hyperthyroidism 
may be controlled by iodine alone. 

Case rv. — Thyrotoxicosis Complicated hy Diabetes; Thyroidectomy 
during Iodine Eemlssion. — M. H., a sixty-three-ycar-old widow, developed 
thyrotoxicosis and also polyuria and polydipsia iollowing Ibe death oi her 
husband. A prominent lump had been present in her neck for about twenty- 
two years, following the last pregnancy, and this grew larger during the few 
months before admission on April 4, 1940. 

Examination showed evidence of weight loss, hot, moist skin, slight exoph- 
thalmos, an irregular goiter which contained a single nodule, rapid heart, 
sclerotic vessels and a blood pressure of 164 systolic and 86 diastolic. 

The urine showed a high specific gravity — 1.035 to 1.040— and contained 
large amounts of sugar. The fasting blood sugar was 192 mg. per 100 cc., 
serum cholesterol 126 mg. per 100 cc. and the basal metabolic rate -f 39 per cent. 

The following diagnoses were made; hyperthyroidism, diabetes mcliitus and 
arteriosclerotic heart disease. Treatment consisted of the usual measures, a 
diet of 150 gm. carbohydrate, 80 gm. protein and 120 gm. fat, and sufficient 
insulin to control the glycosuria. 

The patient improved rapidly. The glycosuria diminished considerably, the 
fasting blood sugar dropped to 143 rag. per 100 cc. and the daily requirement 
for insulin dropped from 30 units to S units as the basal metabolic rate de- 
clined to ri-S per cent. On April 17 she underwent subtotal thyroidectomy 
under local anesthesia. On the first and second postoperative days there was 
slight ketonuria and the insulin requirement rose to 30 units a day. In general, 
the patient had very little reaction from the operation and was discharged 
April 26, 1940, on a diet of 120 gm. carbohydrate, 70 gm. protein and 110 
gm. fat. The requirement for insulin was to be determined by her private 
physician. The metabolic rate on discharge was —10 per cent. 

The patient maintained this diet and took insulin, 10 units daily, for ten 
days only and iodine for a month. The basal metabolic rate on iodine was 
—1 per cent; two months later, off iodine, it was —5 per cent. There was no 
evidence of thyroid regrowth, the blood pressure w’as 120 5>’slolic and 70 dia- 
stolic, blood sugar 120 mg. per 100 cc. and the urine sugar-free. 

This case illustrates the well-knowTi fact that thyrotoxicosis 
increases the severity of coexisting diabetes and that relief of 
tliyrotoxicosis makes the diabetes milder. It is therefore im- 
portant to treat the former by the quickest method available, 
namely, subtotal thyroidectomy during an iodine remission. 
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In this case, however, iodine seemed only to irritate tlie eyes. 
Also, neither thyroid nor a diuretic produced any immediate 
improvement. The ideal treatment in such a situation still 
remains to be discovered. 

Case VI.— Hyperthyroidism Complicated by Nutritional Deficiency 
State and Arteriosclerotic Heart Disease.— L. J., a retired school teacher 
sixty-eight years old, entered the hospital January 26, 1938. His appeUte had 
always been poor and he had ingested large amounts of alcohol over a long 
period of time. When he developed hyperthyroidism, he also developed evi- 
dence of nutritional deficiency. He had severe diarrhea and symptoms of cardiac 
failure. He showed marked wasting, fibrillary twitchings of muscles, pain and 
edema of both feet and legs, marked hyperesthesiae of feet, impairment of pain 
and vibration sense below the knees, active knee jerks and absent ankle jerks. 
The basal metabolic rate was +39 per cent. The electrocardiogram showed 
changes suggestive of myocardial damage. 

In addition to the usual treatment, the patient received 6 mg. of vitamin 
Bi daily, increased in a few days to 20 mg. daily. The improvement was 
gradual but definite. Pain and h>T3eresthesiae diminished and edema disappeared. 
The metabolic rate rose to +55 per cent, in spite of iodine, probably as a 
result of the improved nutritional state. Later the rate dropped to +34 per 
cent and the electrocardiogram showed normal conduction and return of 
normal T waves. His diarrhea persisted at the end of two weeks of treatment. 
However, with the administration of brewer^s yeast powder, 1 dram tlirce 
times a day and later 2 drams three times a day, the bowels became normal in 
about a week. After a right hemithyroidectomy his basal metabolic rate came 
down to +5 per cent, and he was discharged on March 4, 1938, on 5 drops of 
potassium iodide and 20 mg. of vitamin Bi daily. 

On this medication the patient improved considerably so that the second 
operation became unnecessary'. His metaboUc rate fluctuated between —5 and 
— 16 per cent on iodine. By October, 1939, he had little evidence of neurologic 
disturbance. He felt well except for occasional attacks of angina. 

This patient had hyperthyroidism and arteriosclerotic heart 
disease. Demands on the metabolism made by the overactive 
thyroid increased the severity of the existing malnutrition and 
precipitated latent beriberi and perhaps pellagra as well. One 
may conjecture as to how much of a role the deficiency state 
played in the cardiac picture. In such a case treatment must 
be directed to improve the nutritional state and correct the 
vitamin deficiencies before any attempt at operation is made. 

It is interesting that hemithyroidectomy may reduce the 
severity of hyperthyroidism to the point where iodine alone can 
control the residuum. 

Case VH. Exophthalmic Goiter with Vocal Cord Paresis; Stormy 

Postoperative Course; Complete Belief.— E. P., a fifty -one-year old mar- 
ried chairw'orker, was admitted February’ 10, 1941, with a diagnosis of exoph- 
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In this case, however, iodine seemed only to irritate tlie eyes. 
Also, neither thyroid nor a diuretic produced any immediate 
improvement. The ideal treatment in such a situation still 
remains to be discovered. 

Case VI.— Hyperthyroidism CompUcated hy Nutritional Deficiency 
Stato and Art6rioscl6rotic Heart l^isease. — L. J., a retired school teacher 
sixty-eight years old, entered the hospital January 26 , 1938. His appeUte had 
always been poor and he had ingested large amounts of alcohol over a long 
period of time. When he developed hyperthyroidism, he also developed evi- 
dence of nutritional deficiency. He had severe diarrhea and symptoms of cardiac 
failure. He showed marked wasting, fibrillary twitchings of muscles, pain and 
edema of both feet and legs, marked hyperesthesiae of feet, impairment of pain 
and vibration sense below the knees, active knee jerks and absent ankle jerks. 
The basal metabolic rate 'was +39 per cent. The electrocardiogram showed 
changes suggestive of myocardial damage. 

In addition to the usual treatment, the patient received 6 mg. of vitamin 
Bi daily, increased in a few days to 20 mg. daily. The improvement was 
gradual but definite. Pain and h>73eresthesiae diminished and edema disappeared. 
The metabolic rate rose to +55 per cent, in spite of iodine, probably as a 
result of the improved nutritional state. Later the rate dropped to +34 per 
cent and the electrocardiogram showed normal conduction and return of 
normal T waves. His diarrhea persisted at the end of two weeks of treatment. 
However, with the administration of brewer^s yeast powder, 1 dram tlirce 
times a day and later 2 drams three times a day, the bowels became normal in 
about a week. After a right hemi thyroidectomy his basal metabolic rate came 
down to +5 per cent, and he was discharged on March 4, 1938, on 5 drops of 
potassium iodide and 20 mg. of vitamin Bi daily. 

On this medication the patient improved considerably so that the second 
operation became unnecessarj'. His metabolic rate fluctuated between —5 and 
— 16 per cent on iodine. By October, 1939, he had little evidence of neurologic 
disturbance. He felt well except for occasional attacks of angina. 

This patient had hyperthyroidism and arteriosclerotic heart 
disease. Demands on the metabolism made by the overactive 
thyroid increased the severity of the existing malnutrition and 
precipitated latent beriberi and perhaps pellagra as well. One 
may conjecture as to how much of a role the deficiency state 
played in the cardiac picture. In such a case treatment must 
be directed to improve the nutritional state and correct the 
vitamin deficiencies before any attempt at operation is made. 

It is interesting that hemithyroidectomy may reduce the 
severity of hyperthyroidism to the point where iodine alone can 
control the residuum. 

Case VH. Exophtlialmlc Goiter ■with Vocal Cord Paresis; Stormy 

Postoperative Course; Complete Belief. — E. P., a fifly-onc-year old m.ir- 
ried chairu-orker, was admitted Februao’ 10, mi, with a diagnosis of eioph- 
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^veral years a new goiter developed and symptoms of thyrotoxicosis returned. 
The condition was complicated by a duodenal ulcer which had bled a year 
before and two months before. Following these episodes, the thyrotoxicosis 
increased in severity. The basal metabolic rate was -|-29 per cent, the vocal 
cords were normal and there was no evidence of tetany. The symptoms were 
mainly cardiac in nature and quite disabling. 

The patient received the usual preoperative treatment with the exception 
that the diet was not only high in carbohydrates and in vitamins, but was 
also divided into six meals and bland in character. On iodine the basal metabolic 
rate dropped to —3 per cent in two weeks, and a subtotal thyroidectomy was 
done with removal of 35 gm. of hyperplastic tissue. She made an uneventful 
recovery and was discharged on January 13, 1941, nine days after operation. 

When seen on March S, 1941, the patient’s basal metabolic rate was — 21 
percent (off iodine) and she had gained 14 pounds in weight. She was entirely 
well and the only remaining evidence of her disease was slight e.toplithalmos 
and pufiiness of upper lids. 

This case illustrates the fact that thyroidectomy is often 
necessary to relieve persistent hyperthyroidism, particularly if 
the disease has been present for a long time or has produced 
disabling symptoms as in this case. The presence of the com- 
plication of bleeding from a duodenal ulcer suggests that the 
thyrotoxicosis is having an unfavorable effect on the ulcer and 
argues for immediate relief. 

Case IX. — Colloid Goiter in Young Girl; Therapeutic Test with 
Iodine; Late Operation for HyperthsTroidlsm Followed hy Myxedema.— 

R. C., a female, was first seen on August 5, 1927, at the age of six years, and 
a diagnosis of colloid goiter was made. However, her basal metabolic rate of 
-f-55 per cent dropped to -f-17 per cent when Lugol’s solution was adminis- 
tered, rose again to +68 per cent on omission of Lugol’s solution and responded 
again to zero when it was resumed. The patient’s condition, without any treat- 
ment, was observed for several years. The goiter increased in size and by 
January, 1932, it was clear that she had hyperthyroidism of a mild sort. Sub- 
total thyroidectomy was done November 9, 1934, at the age of thirteen, with 
removal of 135 gm. of hyperplastic tissue. 

A month after operation the patient had a metabolic rate of —29 per 
cent and symptoms and signs of myxedema, namely, drowsiness, easy fatig- 
ability, slow activity, hoarseness, cold dr\' skin, puffincss of the face, large 
longue and slow heart rate. On desiccated thyroid, Vj grain daily by mouth, 
she improved rapidly, cwdencc of myxedema disappeared and the basal meta- 
bolic rate rose to —9 per cent in a month. The daily dosage of thyroid was 
raised to grains over a period of two and one-half years and so maintained 
until January^ 7, 1941, when it was omitted. Symptoms and signs of myxedema 
soon returned and the metabolic rate dropped from —7 per cent, on omission of 
thyroid, to — 30 per cent at the end of three months. Thyroid medication, 

IV 2 grains daily, was therefore resumed and she has again responded to it in 
a satisfactory' manner. Her last basal metabolic rate was —4 per cent. 

During this period of thyroid substitution the patient has matured normally 
and maintained a normal rate of growth. 
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ment because the inferior thyroid arteries are tlie main blood 
supply to the parathyroid glands. Not infrequently tetany is a 
transient manifestation following thyroidectomy, but at times, 
as in this case, it is permanent. 

^ Treatment of Acute Tetany, — Acute tetany of severe degree 
gives alarming symptoms and may cause death. Consequently, 
treatment must be vigorous. Intravenous calcium chloride, 10 
cc. of a 20 per cent solution, repeated in an hour, will give im< 
mediate relief. Parathyroid extract, 10 to IS units daily, may 
be given for a few days to control an acute situation. It cannot 
be used for long because it rapidly loses its effect. 

Treatment of Chronic Tetany, — ^The chronic state of tetany 
requires constant treatment. Several methods of treatment are 
available, and a given case may require one or all methods. 

1. High calcium^ low phosphate diet and additions of caU 
cinm salts, A low phosphate diet is attained by omitting milk, 
nuts, chocolate, bran, cheese and cocoa. 

2. Desiccated thyroid to mobilize stored calcium in the body. 
Mild degrees of hyperthyroidism may accomplish tlie same 
thing. It helped in this case. 

3. Ammonium chloride, 10 grains three or four times a day, 
to produce mild acidosis and thus mobilize caldum. 

4. Dihydrotachysierol (A.T.IO) by mouth. The dosage has 
to be regulated carefully by repeated blood calcium determi- 
nations, because dih 3 '^drotacli 3 "SteroI has marked cumulative 
effect. It is usualty given in dosage of 3 cc. daily for five days 
and V 2 to I cc. daily thereafter. 

5. Vitamin D as fish liver oil or as viosterol, VA to 3 cc, 
dail 3 % or as vitamin D 2 , 25,000 to 50,000 units daily. 

Case XI. — Kecnrrent Hyperthyrotdfsm EespoDdlngr to Irradiation.— 

A, M., a twcnty-year-old single woman, was admitted February IS, 1929, 
with a diagnosis of exophthalmic goiter. She responded to iodine and wn' 
completely relieved by thyroidectomy. 

She remained well for the next eleven years. Following her marriage in 
Februajys 1940, she bad a scries of emotional upsets incidental to quarrels 
with her mother-in-law and unemployment on the part of her husband. By 
N^ovember, 1940, she had all the signs and symptoms of bypcrlbyioidism and 
a basal metabolic rate of -f 30 per cent. 

Since recurrent hj'pcrthyroidisra seem to respond well to irradiation, it was 
dedded to use this form of therapy rather than thjToidcctomy. The patient 
therefore reedved 200 r dafly for two da>*s to the anterior surface of the 
thyroid, through a 10 by 10 cm. field with the laiynx shielded, 200 K. V. and 
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In^ addition^ the patient presented several symptoms suggestive of hyper- 
thyroidism, but no definite eye signs or goiter. Since these symptoms could 
also be due to the menopause, it was dedded to treat the latter and leave the 
question of hyperthyroidism for the future. With intramuscular injections of es- 
tradiol benzoate, the menopausal symptoms improved considerably and the 
blood pressure dropped to 160 systolic and 80 diastolic. She was discharged 
May 11, 1940. 

In spite of improvement in menopausal symptoms, the patient was not 
entirely well. There was persistent tachycardia, excessive perspiration, nervous- 
ness, and hot moist skin. The basal metabolic rate was per cent. On 
iodine she improved promptly, gained weight and the metabolic rate dropped 
to -{-10 per cent. She has been maintained on iodine and has remained symptom- 
free. Her last basal metabolic rate on April 24, 1941, was —7 per cent. 

This case represents the menopausal type of hyperthyroid- 
ism, which frequently responds to iodine alone. As the meno- 
pause subsides the hyperthyroidism may remit completely. 

Case XTV. — ^Mild Recurrent Graves' Biease Controlled by Iodine 
Alone. — ^This girl, H. W., was first seen on April 20, 1934, when she was 
fifteen years old. She complained of prominence of the right eye, but had no 
other symptoms. She showed, in addition, bilateral goiter with bruit, rapid 
heart and fine tremor. The basal metabolic rate was -f-11 per cent and the 
pulse 100. On the basis of these objective findings, a tentative diagnosis of 
mild e.\'opbtbaImic goiter was made and iodides were administered to confirm 
the diagnosis. The metabolic rale dropped to — 12 per cent in a month, rose 
to -{-6 per cent when iodine was omitted and remitted spontaneously to —17 
per cent in the course of five months without further treatment. 

The patient was seen several times during 1935-1937, during w’hich period 
she was symptom-free, had a small goiter and no eye signs, and the basal 
metabolic rate fluctuated between -{-1 and -f-10 per cent. 

In the summer of 1939 the patient developed mild symptoms, prominent 
left eye, enlarged thyroid and basal metabolic rate of plus +14 per cent. 
On iodine she again improved and the metabolic rate dropped to +4 per 
cent in two weeks. She stopped iodine after a few weeks, but remained w’cll. 
She had another relapse in February, 1941, and, as before, responded to iodine. 
She has remained well to date. 

This case illustrates the chronicity of Graves’ disease and 
its tendency to recur even after a seven-year course. This form 
of the disease is, as a rule, mild and may be controlled by 
iodine alone almost indefinitely. 

CONCLUSION 

The two greatest advances in the treatment of hj'perthyroid- 
ism have been (1) the introduction and perfection of subtotal 
tliyroidectomy by Kocher, Billroth and Halsted, and ^ (2) 
Plummer’s reintroduction of the use of iodine preoperativcly 
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stances make absolute confinement to bed impractical. The 
adoption of an ambulatory regimen does not mean, however, 
that the ideal of rest should be discarded. The physician, by 
becoming acquainted with his patient's daily activities, can 
often suggest periods of relaxation which are practical as well 
as beneficial. Arduous work may be temporarily lightened, 
regular and longer hours of sleep can be arranged, and week- 
ends can often be spent in bed. Each meal should be preceded 
and followed by a ten-minute period during which the patient 
does nothing but rest. 

While at least some physical rest may be secured for every 
patient with peptic ulcer, the achievement of mental rest is 
much more difficult. Certainly nothing is accomplished by 
merely telling the patient ^^you must relax,” Only after the 
physician has painstakingly ascertained his patient's emotional 
problems can he hope to give helpful advice. If the trouble is 
not specific but lies in the tense and expectant attitude with 
which the individual faces all his problems, much can be accom- 
plished by teaching a regularity of habits. Regularity in sleep- 
ing, in working, in bowel habits and in eating is invaluable in 
alleviating what is known as ‘ffiervous tension.” Above all, the 
physician must take care that no part of his treatment is so 
contrary to the patient's desires that the beneficial effect of the 
measure is entirely nullified by the emotional reactions evoked 
in the patient. Thus, in some individuals with mild symptoms, 
more relaxation may be secured by prescribing a vacation with 
moderate physical exercise than by enforcing rest. Fortunately 
these cases are in the minority; many patients with ulcer will 
make the necessar}^ adjustments if the rationale and desirabil- 
ity of the disliked procedure are explained to them. 

Is Rest Effective in the Therapy of Ulcer ? — This question 
is best answered by presenting a short case report. 

J. D., a white male of forty-three, entered the Mas^achiJ5eU5 Xfemorial 
Hospitals with a stor>' of intermittent ulcer s>’inptoms over a period of ten 
years. He had never sought any medical advice for thc-c. but entered the hos- 
pital because of a mi!d bleeding cpisode~his first. The treatment which con- 
sisted of rest in bed, a bland diet with interval feedines, and no alkalies 
completely relieved the patient of all symptcros. After three weeks, he was 
discharged with instructions to be up and about but not to work. Since mild 
s\-'mptoms recurred, he waj pven alternating .antacid, and milk-nnd-crcam 
feedings every hour, a move which onre more controlled hr, symptom,. One 
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tracts having been shown to be more potent in this respect 
than alcohol. Pats are considered beneficial because of their 
demulcent action^ and because they leave the stomach much 
more slowly than proteins and carbohydrates. That fats pro- 
vide a strong stimulus for the secretion of the alkaline duo- 
denal juices may be another point in their favor. 

These principles of nutritiousness, blandness and mucosa- 
protecting action were incorporated in Sippy^s milk-and-cream 
feedings, which still are the staples of most ulcer diets. During 
the first month of therapy, whether the patient is in bed or 
ambulatory, the diet sould consist of the foods listed in Table 1. 


TABLE 1 


Foods to Be Taken* dtjking the First ^To^T^ or TREA*ntEKT 


Milk 

Cream 

Eggs (soft- or hard-boiled, dropped) 
Gelatin products 

Cooked cereals (cream of wheat, 
strained \\’atcry oatmeal) 

Potato (mashed or baked) 

Macaroni 
Spaghetti 
Peas 
Beets 

Squash [ pureed 
Spinach 
Carrots 


Cream soups (no meat broths, bouil- 
lon) 

Meats (Arell-cookcd and ground) 

Fish (not oily or fried) 

Chicken 

White bread (toasted 5f desired) 

Honey 

Jelly 

Cream or collage cheese 

Butter 

Custards 

Rice puddings (no raisins) 


If therapy proves successful, the patient may eat the foods 
listed in Table 2, but tliese items should be added gradually 
and in small amounts so that three months elapse before the 
diet includes the entire list. 


TABLE 2 

Foods WincH Mav Be Added after the FiRsr Movrir or TRrAT?.n:?rT 


Meats (all kinds, except those which 
are very fibrous, tough, or spic>', 
such as poorer brands of pork, 
canned beef, sausage, ham) 

Potato (any form except fried) 

String beans 
Asparagus 

Ouliflower ^ 

Lettuce (in small amounts, if well 
chewed) 


Vegetables in Tabic I without puree- 
ing 

Stewed fruit 

Oranges, grapefruit (to be taken im- 
mediately after meals) 

Ice cream 

Soft puddings 

Pics (apple or peach, if the crust js 
light) 

CofTcc (only at meal times) 
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cc.) should be taken daily, but, as in the case of hot or cold 
foods, not on the empty stomach. 

Bow Ojten Should the Ulcer Patient Take Food?~lt was 
Sippy s intention to neutralize the gastric juice by prescribing 
the frequent ingestion of food and alkali. Kirsner and Palmer,” 
however, have shown that milk and cream are rather ineffective 
as neutralizers. Yet dramatic clinical relief is often obtained b}' 
the milk-and-cream mixture, and peptic ulcers frequently heal 
rapidly on a rest and dietetic regimen alone. Hence, in the fol- 
lowing feeding schedules, the primary purpose is clinical relief, 

TABLE 4 


Dosage akd Properties of Some Common Antacids 


Antacid 

Individual 

Dose 

Favorable Properties 

Unfavorable Properties 

Sodium Bicarbonate 

4 gm. 

5* 

Strong acid neutralization. 

Liberates CCh in stom.ich. 
Causes “acid rebound.”* 
Jfost apt to cause altahrsU. 

Calcium Carbonate or 
Magnesium Carbonate 

2 gm. 

5s^ 

Strong acid neutralization. 

Liberates CO: in stomach. 
Causes some “acid rebound.” 
Long u.sc ma 5 * cause alkalo- 
sis. Cate. Carb. constipates. 
Mag. Carb. is hixativc. 

Bismuth Subcarbonate 

4 cm. 

j 

Good demulcent. Xo ‘‘acid 
rebound.” 

Weak acid neutralizer. Con- 
stipates. 

Magnesium Oxide 

2 gm. 

OSS 

Strong acid neutralization. 

Causes diarrhea. Some *'acid 
rebound.” 

Aluminum Hydroxide 

m 

■IH 

Const mates. E.T 7 >pnsivc. May 
inteft *rc with phosplutc ab- 
sorplion. 

Magnesium Trisilicatc 

2-t gm. 

3ss-5i 

ifodcratc and slow acid neu- 
tralization. Long-cantinucd 
action. No alkalosis. 

On bi«is of clinical results, ap* 
pears less cffcctis'c than 
other preparations, 


* “Acid rebound” is the term nppUed to the increase in gastric sreretion which follows the imiUi 
ncutmluation of the gastric juice by a strong antacid. 


not acid neutralization. If no alkalies are ordered, the ambula- 
tory patient is told to eat three moderate-sized meals a day, 
choosing his foods from those listed previously. One hour, and 
again two and a half hours after each meal, he may fake one 
glass of a milk (2 parts) and cream (I part) mixture (with 
or without a simple cracker), but the time spacing may have 
to be rearranged according to the simiptoms. In doing this, the 
aim is prevention, not relief of sjoupfoms. This means that the 
patient takes three meals and six inilk-crcani feedings per day. 
For tlie patient who is in bed, milk and cream is prescribed at 
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lK)und.” Xo alk.obsis. 

Const inatM. K.s 7 >ensive. May 
interfere with phosplute ab- 
sorption. 

Magnesium Trisilicatc 

2-t gm. 

3ss-5i 

Moderate and slow acid neu- 
tralization, Long-continued 
action. Xo alkalosis. 

On bi«is of clinical results, ap* 
pears less effective than 
other preparations, 


* “Acid rebound” is the term npplied to the increase in gastric secretion which follows the imihi 
neutralisation of the gastric juice by a strong antacid. 


not acid neutralization. If no alkalies are ordered, the ambula- 
tory patient is told to eat three moderate-sized meals a day, 
choosing his foods from those listed previously. One hour, and 
again two and a half hours after each meal, he may take one 
glass of a milk (2 parts) and cream (I part) mixture (with 
or without a simple cracker), but the time spacing may have 
to be rearranged according to the sj-mptoms. In doing this, the 
aim is prevention, not relief of sjmiptoms. This means that the 
patient takes three meals and six milk-cream jeedings per day. 
For tlie patient who is in bed, milk and cream is prescribed at 
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strong neutralizers like calcium carbonate should be used. If 
antacids are to be given only three to six times a day, the 
slower but longer-acting aluminum hydroxide and magnesium 
trisilicate are recommended. In most ambulatory cases, the 
more infrequent dosage is effective and can be given one hour 
after food in place of the first interval feeding. 

Under this plan, an average ambulatory patient might be 
treated as follows: 


8:00 A.M Breakfast (see diet list) 

9:00 Aluminum Hydroxide 8 cc. (3ii) 

10:30 Milk 120 cc. (5iv), cream 60 cc. (oii) 

12-1 p.M Noon meal 

2:00 Aluminum Hydroxide 8 cc. (3ii) 

3:30 Milk and cream 

5:30- 6:30 Evening meal 

7:30 Aluminum Hydroxide 8 cc, (Sii) 

9:00 Milk and cream 

11:00 Milk and cream 

(before retiring) Aluminum Hydroxide 8 cc. (Sii) 


At night: Every patient should have an antacid preparation at his bedside 
so that any nocturnal symptoms may be quickly alleviated. 


This schedule, which is merely an example, must be ar- 
ranged and adjusted according to the individual patient’s (1) 
symptoms, (2) likes and dislikes, and (3) response to treat- 
ment. If symptoms occur within thirty minutes after meals, 
the time of the antacid or the feeding must be advanced; if 
symptoms occur regularly at night, the patient should be 
awakened about an hour previously to take both alkali and 
milk. Those patients who dislike the milk-cream mi.xture may 
use chocolate flavoring, or may take crackers, or may eliminate 
the cream entirely. If some clinical improvement is not noticed 
in three days, the diagnosis should be checked. ^^Tien the 
treatment is ineffective in a patient with a proved duodenal 
ulcer, the therapeutic regimen must be altered: rest in bed, 
more frequent use of alkalies and feedings, and change of the 
antacid preparation, must all be considered in arriving at an 


effective therapeutic course. 

Laxatives. — The diet and some of the antacids tend to cause 
consUpation. This can be prevented by prescribing niittcra[ oil 
or by using a viagucshm salt in the antacid preparation. 
Mineral oil is less apt to leak if given in divided doses at meal 
times, such as 15 cc. (oz. V,) to 30 cc. (oz. 1) twice daily. In 
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but none of the other belladonna side reactions (tachycardia, 
dry and flushed skin). Hence, 0.5 to 1.0 cc. (minims 7^4 to 15) 
of the tincture is prescribed three times a day; and in order 
that the drug may be effective at the time when ulcer symptoms 
are most pronounced, it is given after meals. Belladonna may 
also be used in combination with sedatives and carminatives; 

B Tr. Belladonna 30.0 (5i) 

Sod. Brom . . . 30.0 (J5i) 

Aq. Month. Pip q^. ad iso.O (5%d) 

Sig.: 4 cc. (5i) tj.d. p.c. 

If the side reactions of atropine are too troublesome, the 
following synthetic derivatives may be used, but their advan- 
tages are not marked. 


Novatropinc — 2.5 mg. (grain Vji) (Campbell products) 
Sig.: 1-2 tablets t.i.d. 

Syntropan — 50 mg. (grain %) (Hoffman-LaRochc) 

Sig.: I tablet t.i.d. 

Trasentin — 75 mg. (grains 1^) (Ciba) 

Sig.: t tablet t.i.d. 


For severe pain, nitroglycerin 0.6 mg. (grain ^^oo) under the 
tongue may be tried. BOizedrine snlfafe, 5 mg. (grain Ms) in 
the morning and repeated at noon, also may exert some anti- 
spastic influence, but its stimulating action on tlie central 
nervous system is of questionable benefit. 

Acid-Neutralization Therapy. — If the aim of ulcer 
therapy is constant acid neutralization as Sippy’s followers 
believe, the only completely effective method is Woldman’s 
modification^ of the Winkclstcin iniragastric drip. Aluminum 
hydroxide gel is diluted: 

.Aluminum hydroxide gel I part 

Water ^ P'”-'" 

and allowed to drip into the stomach day and night for ten days 
at a rate of about IS drops per minute. The patient is kept 
in bed and is given a bland feeding e%'ery two hours. Since ihi.s 
regimen causes constipation, mineral oil dailj' or an enema 
every two days must be prescribed. 

Since the diluted aluminum hydroxide gel_ is too viscous to 
run through a tube which is partially constricted by a clamp, 
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together TS'ith thread In order to eliminate sharp points, the distal free end 
IS turned on itself and also tied with thread. The obturator is then placed in- 
side the tube so that the tube’s distal end overlaps that of the obturator by 
1 inch. In passing the tube, its overlapping end is folded back. Since the 
obturator is left in the tube throughout the intragastric drip treatment, it muM 
be securely fastened at the oral end of the tube. 

. If the patient refuses the indwelling nasal tube, the diluted 
aluminum hydroxide should be given every hour during the 
day and every two hours during the night. Kirsner“ finds that 
effective neutralization is obtained by feeding milk-cream every 
hour and 2.0 gm. of magnesium or calcium carbonate everj^ 
hour on the half hour. The undesirable feature of these oral 
regimens is that the patient must be awakened frequently at 
night if complete acid neutralization is to be attained. Never- 
theless, patients ^vith ulcers which do not respond to other ther- 
apeutic methods should be given a seven-day trial of the acid- 
neutralization technic, either by the drip or oral method. 
Attempts to control gastric acidity by intermittent drainage and 
lavage are probably not worth the trouble except insofar as 
they are used to determine the extent of acid-neutralization 
effected by any method. On the other hand, constant gastric 
suction-drainage combined with parenteral fluids, salts and 
glucose, occasionally relieves a markedly spastic and irritated 
duodenum if used for a period of two or three days. 

Mechanical Protection of Ulcers . — Gastric mucin (Ar- 
mour, Stearns, Wilson) has been prepared from hog stomachs 
and is used in 2.5 gm. (grains 40) doses every two hours in 
an attempt to coat the ulcer and thus allow it to heal. By 
itself, this treatment is not very effective^ but if used in con- 
junction with the ^'basal treatment,” it may help an occasional 
resistant case. The taste, however, is not very pleasant and 
should be disguised b}'' mixing the mucin ^vith other foods. 

Hormonal Therapy of Ulcer* — Various neurohumoral 
mechanisms have been shown to exert some influence on the 
course of the human and experimental ulcer. Lesions at the 
base of the brain, especially those of the pituitary, favor the 
development of peptic ulceration, while pregnancy seems to 
alleviate this condition. Urinary extracts have been prepared 
which have an inhibitor}^ effect on gastric motility and secre- 
tion. Metz and Lackey''^ believe that pepdc ulcer is a mamfes- 
tation of diabetes insipidus and have used posterior pilsntary 
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gastro-inhibitory drugs, and gastric radiation is still in the 
experimental stage. Histidine has not proved advantageous. 

BIBLIOGRAPHY 

1. Kirsner, J. B. and Palmer, W. L,; The Effect of Various Antadds on the 

Hydrogen-Ion Concentration of the Gastric Contents. Am. J. Dig. Dis., 
7: 85, 1940. 

2. Kirsner, J. B,: A Further Study on the Effect of Various Antacids on the 

Hydrogen-Ion Concentration of the Gastric Contents. Am. J. Dig. Dis., 
8: 53, 1941. 

3. Kirsner, J, B. and Palmer, W. L.: The Role of Chlorides in Alkalosis 

Following the Administration of Caldum Carbonate. JJVIVI.A., 116: 
384, 1941. 

4. Faulcy, G. B., Freeman, S., Iv>% A. C., Atkinson, A. J. and Vigodsky, H. S.; 

Aluminum Phosphate in the Therapy of Peptic Ulcer. Arch. Int. Med., 
67: 563, 1941. 

5. Schnedorf, J. G. and I\t, A. C.: The Effect of Tobacco Smoking on the 

Alimentary Tract. JAJiI.A., 112: 89S, 1939. 

6. Ehrenfeld, L and Sturtevant, M.: The Effect of Smoking Tobacco on 

Gastric Acidity, Am. J. Med. Sci., 201; 81, 1941. 

7. Woldman, E. E. and Rowland, V. C.: A New Technique for (he Con- 

tinuous Control of Addity in Peptic Ulcer by Aluminum Hydro.xidc 
Drip, Am. J. Dig. Dis., 2: 733, 1936. 

8. Woldman, E. E. and Rowland, V. C.: A One Flask Apparatus for the 

Aluminum Hydroxide Drip Treatment of Peptic Ulcer, Am. J. Dig. 
Dis., 8: 59, 1941. 

9. Woldman, E, E.; A Collapsible Indwelling Naso-gastric Tube. Am. J. Dig. 

Dis., 4: 428, 1937. 

10. Metz, M. H. and Lackey, R. W.: Peptic Ulcer Treated by Posterior 

Pituitarj' Preparation. Am. J. Dig. Dis., 7: 27, 1940. 

11. Davenport, H. W.; The Inhibition of Carbonic Anhydrasc and of Gastric 

Acid Secretion by Thiocj'anatc. Am. J. Physiol., 129: SOS, 1940. 

12. Palmer, W. L. and Templeton, F. E.: The Effect of Radiation Therapy on 

Gastric Secretion. JAJVIA., 112; 1429, 1939. 

13. (a) Sandweiss, D. J.: Treatment of Gastroduodenal Ulcer with Histidine 

Monohydrodiloride. JAM.A,, 106: 1452, 1936. 

(6) Martin, K. A.: Histidine Hydrochloride Versus Diet and Alkalies in 
the Treatment of Peptic Ulcer. JAMA., 106: 1468, 1936. 



1376 


FRANZ J. INGELFINGER 


gastro-inhibitory drugs, and gastric radiation is still in the 
experimental stage. Histidine has not proved advantageous. 

BIBLIOGRAPHY 

1. Kirsner, J. B. and Palmer, W. L,; The Effect of Various Antadds on the 

Hydrogen-Ion Concentration of the Gastric Contents. Am. J. Dig. Dis., 
7: 85, 1940. 

2. Kirsner, J. B,: A Further Study on the Effect of Various Antacids on the 

Hydrogen-Ion Concentration of the Gastric Contents. Am. J. Dig. Dis., 
8: 53, 1941. 

3. Kirsner, J, B. and Palmer, W. L.: The Role of Chlorides in Alkalosis 

Following the Administration of Caldum Carbonate. JJ^IVI.A., 116: 
384, 1941. 

4. Fauley, G. B., Freeman, S., Ivj^, A, C., Atkinson, A. J. and Vigodsky, H. S.; 

Aluminum Phosphate in the Therapy of Peptic Ulcer. Arch. Int. Med., 
67: 563, 1941. 

5. Schnedorf, J. G. and I\t, A. C.: The Effect of Tobacco Smoking on the 

Alimentary Tract. JAJiI.A., 112: 89S, 1939. 

6. Ehrenfeld, L and Sturtevant, M.: The Effect of Smoking Tobacco on 

Gastric Acidity, Am. J. Med. Sci., 201; 81, 1941. 

7. Woldman, E. E. and Rowland, V. C.: A New Technique for (he Con- 

tinuous Control of Addity in Peptic Ulcer by Aluminum Hydro.xidc 
Drip, Am. J. Dig. Dis., 2: 733, 1936. 

8. Woldman, E. E. and Rowland, V. C.: A One Flask Apparatus for the 

Aluminum Hydroxide Drip Treatment of Peptic Ulcer, Am. J. Dig. 
Dis., 8: 59, 1941. 

9. Woldman, E, E.; A Collapsible Indwelling Naso-gastric Tube. Am. J. Dig. 

Dis., 4: 428, 1937. 

10. Metz, M. H. and Lackey, R. W.: Peptic Ulcer Treated by Posterior 

Pituitarj' Preparation. Am. J. Dig. Dis., 7: 27, 1940. 

11. Davenport, H. W.; The Inhibition of Carbonic Anhydrasc and of Gastric 

Acid Secretion by Thiocj'anatc. Am. J. Physiol., 129: SOS, 1940. 

12. Palmer, W. L. and Templeton, F. E.: The Effect of Radiation Therapy on 

Gastric Secretion. JAJVIA., 112; 1429, 1939. 

13. (a) Sandweiss, D. J.: Treatment of Gastroduodenal Ulcer with Histidine 

Monohydrodiloride. JAM.A,, 106: 1452, 1936. 

(6) Martin, K. A.: Histidine Hydrochloride Versus Diet and Alkalies in 
the Treatment of Peptic Ulcer. JAMA., 106: 1468, 1936. 



1378 


EDWARD S. EMERY, JR. 


as well as pain in the right upper quadrant. Some individuals 
complain only of the epigastric distress. Occasionally the chief 
complaint is localized pain or tenderness in the left upper quad- 
rant and a few patients localize it in the right lower quadrant. 
Experimental studies have shown that acute distention of tlie 
gallbladder or its ducts produces epigastric discomfort instead 
of localized pain in the region of the gallbladder. These obser- 
vations probably explain the high incidence of epigastric dis- 
tress in the early stages of acute cholecystitis. 

The physical examination reveals localized tenderness in the 
region of the gallbladder accompanied by a tender mass in 
about one third of the cases. In about 60 per cent of cases tlie 
patients have involuntary muscle spasm. Its absence in the 
remaining 40 per cent is probabty due to a separation of the 
diseased organ and the parietal peritoneum by the liver. 

Treatment, — ^Acute cholecystitis is a serious disease and the 
inflamed organ ultimately should be removed. However, cases 
behave somewhat differently, and there is a difference of 
opinion concerning the most desirable time for surgery. One 
group of practitioners holds that immediate surgery is always 
indicated, while a more conservative element has stressed the 
dangers of manipulating an acutely infected gallbladder and 
recommends a period of watchful waiting with the hope that 
tlie acute inflammation will quiet down. In any event, it is 
desirable for the internist who does not operate to call in the 
surgeon as soon as the diagnosis of acute cholecystitis is sus- 
pected. With our present knowledge the following routine of 
treatment, the object of which is to prepare the patient for 
operation, is the best course to pursue. During this period 
the physician ma}'' determine the direction which the disease is 
taking. 

As soon as the diagnosis is suspected the patient is put to 
bed with the head of the bed raised from 6 to 12 inches. Ilcat 
or cold, whichever the patient finds more acceptable, is applied 
to tlie upper abdomen. Adequate fluids are given, the adminis- 
tration of which can be best assured by the intravenous route. 
Three thousand cc. of normal saline should be introduced dur- 
ing the first twenty-four hours. If the patient is very uncom- 
fortable or unduly restless the use of 7 norphinc or sedatives is 
indicated. If the pain is severe, morphine sulfate 0.01 S gm. 
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trous, SO that patients must be watched constantly and their 
temperature chart and leukocyte count followed closely. 

CHRONIC CHOLECYSTITIS WITH STONES 

Symptoms and Signs. — ^This condition presents a different 
problem from that of the acutely inflamed gallbladder. In most 
patients the symptoms depend more upon the cholelithiasis 
than upon the cholecystitis, the severity of which varies greatly 
in different individuals. Cases present two different groups of 
symptoms and it is important to keep their differences in mind, 
particularly as they have a bearing on our attitude toward the 
character of treatment in chronic cholecystitis without stones. 

1. The first group of symptoms consists of discomfort in the 
right upper quadrant which is referred characteristically to the 
back and to the region of the gallbladder. It may vary in 
intensity. Of patients with sufficiently severe symptoms to 
bring them to the operating table, approximately 90 per cent 
give a history of biliary colic or severe pain at some time 
during the course of their disease. Some patients describe a 
dull, heavy distress, while others refer to seizures with acute 
cramps or colic. The pain may last steadily for a matter of 
hours or it may be remittent, periodicallj'^ becoming worse and 
better. In other cases it may be transient. The most typical 
point of reference is to the tip of the scapula, although the pain 
may go straight through to the back, to the interscapular area, 
or to the tip of the right shoulder. I saw one patient whose 
greatest complaint was hyperesthesia of both shoulders, so 
marked that the weight of his overcoat was distressing. At 
times the pain may be referred to the right lower quadrant 
and occasionally to the left side. Approximately two thirds of 
the patients experience pain in the right upper quadrant which 
is referred to the back. Approximately 10 per cent may com- 
plain at some time of pain in the left upper quadrant or left 
infrascapular region. 

Approximately a third of all patients suffer from severe 
epigastric distress. Vomiting may occur spontaneously, but 
frequently it is induced by the patient in an attempt to over- 
come the associated nausea. Spontaneous vomiting is usually 
indicative of a stone in the cystic or common duct.^ 

The physical examination reveals tenderness with varying 
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dull, heavy distress, while others refer to seizures with acute 
cramps or colic. The pain may last steadily for a matter of 
hours or it may be remittent, periodicall 3 ' becoming worse and 
better. In other cases it may be transient. The most typical 
point of reference is to the tip of the scapula, although the pain 
may go straight through to the back, to the interscapular area, 
or to the tip of the right shoulder. I saw one patient whose 
greatest complaint was hyperesthesia of both shoulders, so 
marked that the weight of his overcoat was distressing. At 
times the pain may be referred to the right lower quadrant 
and occasionally to the left side. Approximately two thirds of 
the patients experience pain in the right upper quadrant which 
is referred to the back. Appro.ximately 10 per cent may com- 
plain at some time of pain in the left upper quadrant or left 
infrascapular region. 

Approximately a third of all patients suffer from severe 
epigastric distress. Vomiting may occur spontaneously, but 
frequently it is induced by the patient in an attempt to over- 
come the associated nausea. Spontaneous vomiting is usually 
indicative of a stone in the cystic or common duct.^ 

The physical examination reveals tenderness with var^'ing 
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bladder and because a certain number of patients lose these 
symptoms after a cholecystectomy, many normal gallbladders 
were operated upon, 

Ckolecystograms are a definite test of gallbladder function 
and the presence of stones. Intravenous cholecystograms are 
accurate in about 97 or 98 per cent of cases. Therefore, there 
is not the same need for relying upon symptoms as formerly. 

Treatment. — Surgery. — Once the diagnosis of cholelithiasis 
has been made, cure can be effected only by surgerj^ because, 
all the claims of patent medicine dispensers to the contrary, no 
method has yet been devised for the dissolution of gallstones. 
In spite of this knowledge, certain conservative clinicians do 
not advocate surgery for all patients. They point out that 
stones are found at autopsy in many cases in which no previous 
history of indigestion was obtained. Furthermore, it is well 
knorvn that a patient may go many years before having a 
second attack of colic. Therefore, they argue, why subject a 
patient to an operation until it has been demonstrated that his 
gallstones are going to give him continuous trouble. Altliough 
tliere is much to be said for these arguments, careful statistics 
show that it is better to remove the stones provided tlie general 
condition of the patient does not contraindicate an operation. 
Whenever stones are present there is a potential danger of 
acute blockage of the cystic or common ducts which may be fol- 
lowed by the onset of a severe infection. Large stones may set 
up a chronic inflammation and may ultimately perforate une.':- 
pectedly. The mortality from an uncomplicated cholecystec- 
tomy has now decreased to a point where the danger of keeping 
the stones outweighs the danger of an operation. 

It is a good rule, therefore, that gallstones should be re- 
moved surgically, particularly if tlie patient has suffered, or is 
suffering from acute attacks of biliary colic or chronic indiges- 
tion. One exception to this is the gallstone of an individual 
suffering from very definite complications which contraindicate 
the use of surgerj^ — as, for example, active pulmonary tuber- 
culosis. But it must be remembered that in most diseases the 
patient rvithstands tlie operation quite well. Another e.xception 
arises in the elderly person in whom the presence of stones 
produces little or no trouble. It may well be that such an indi- 
vidual may live the rest of his or her life without discomfort, 
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diarrhea^ it should be stopped. Antispasmodics reduce the tone 
of the biliary tract. The inhalation of an amyl nitrite pearl or 
the use of nitroglycerin, 34 mg. (M 20 grain), repeated if neces- 
saty two or three times, is sometimes helpful. However, if the 
pain is more severe an opiate, either codeine sidfatc, 30 mg. 
(34 grain) or viorphhie sulfate, IS mg. (34 grain), taken 
orally, will be needed. 

CHRONIC CHOLECYSTITIS WITHOUT STONES 

There is less agreement about the treatment of this condi* 
tion, partly owing to a lack of unanimity concerning the defini- 
tion and partly to uncertainty in the diagnosis. Various degrees 
of chronic inflammation of the gallbladder occur. On the one 
extreme is the thickened, shrunken organ about which there 
can be no question. At the other extreme are those conditions 
in which the gallbladder shows few or no gross changes and the 
microscope reveals only slight evidence of disease. 

It seems to the writer that the subject of chronic cholecystitis 
today is in much the same state that chronic appendicitis was 
in a number of years ago. We have learned not to make a diag- 
nosis of chronic appendicitis on vague symptoms and localized 
tenderness alone. The diagnosis of a pathologic appendix can 
only be made with reasonable assurance on the basis of three 
conditions: the history of characteristic symptoms, the pres- 
ence of local signs and evidence of infection, /.c., fever and 
leukocytosis. These three requirements hold equally true for 
chronic cholecystitis. As previously pointed out, pathologic 
gallbladders can cause functional symptoms from the gastro- 
intestinal tract, but these symptoms are not diagnostic of a 
diseased gallbladder. They suggest merely that cholecystitis 
may be present. This is analogous to the difficulty in deciding 
whether the abdominal symptoms come from a low grade in- 
flammation of the appendix or whether a functional disorder is 
simulating appendicitis. 

Just as tenderness in the right lower quadrant does not alone 
make the diagnosis of appendicitis, tenderness in the right 
upper quadrant is not akvays the result of an inflamed gall- 
bladder. 

We have learned that minor histological changes can occur 
in the appendix without being evidence of clinical appendicitis. 

A similar situation exists in regard to the gallbladder. 
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two or three teaspoonfuls of sodium phosphate in hot water 
before breakfast, or a moderate dose of magnesium sulfate, 
2 teaspoonfuls^ before breakfast, will usually take care of 
bowel elimination in a satisfactory manner. The magnesium 
sulfate has the added value of tending to relax the sphincter of 
Oddi and,^ therefore, of assisting in overcoming biliary stasis. 

In passing, a word should be said about the use of so-called 
duodenal drainage. When it was first discovered that it was 
practical to inject magnesium sulfate into the duodenum, mth 
a resulting relaxation of the sphincter and a contraction of the 
gallbladder, this therapy seemed indicated. I^Tien it later be- 
came evident that fat was an even greater activator of the gall- 
bladder it seemed hard to understand how this maneuver could 
be of value. In view of the observations which have been made 
through the ensuing years it seems probable that whatever 
beneficial effect this treatment has, can be attributed partly to 
the psychic effect and partly to its laxative action. 

Irrespective of the basis underlying the medical therapy of 
gallbladder disease, it must be pointed out that it is very diffi- 
cult to evaluate its results. The subsidence of true biliary sjonp- 
toms after its use may only be coincidence, as it is w'ell known 
that cholecystitis may become quiescent at any time. The im- 
provement of nonspecific symptoms or the so-called “func- 
tional” symptoms may result from the regulation of diet and 
the better hygiene afforded the patient under treatment. It must 
always be kept in mind that antispasmodics may relieve purely 
gastro-intestinal symptoms. The only accurate way to deter- 
mine the results of therapy is by observing what effect such 
treatment has on the a:-ray appearance. As pointed out, this is, 
in itself, a difficult thing to evaluate and there have been too 
few reports, with the x-ray employed as a criterion of treat- 
ment from which to draw’ accurate conclusions. 

From the foregoing it appears that the medical therapy 
which has been outlined for chronic cholecystitis is based on 
sound physiologic and pharmacologic considerations, but more 
careful and critical studies are needed to determine the clinical 
efficacy of this treatment. With our present knowledge, one 
is justified in making use of tin's procedure for patients with 
mild cholecystitis. Obviously it cannot correct a more advanced 
condition, for which one has to utilize surgery. 
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especially since the methods of treatment are so successful. 
The first step in making the diagnosis is to suspect the disease. 
The diagnosis can then be established by the identification of 
the motile or cystic forms in the stool. ^ As a rule, patients with 
acute dysentery pass the motile forms; those with partial or 
well-formed stools pass cysts. The motile forms are easily 
recognizable on direct microscopic examination of a warm 
stool. The cysts require somewhat more experience to identify, 
and it is in such stools that special cultures are frequently of 
value. In addition, the complement fixation test as devised by 
Craig' is of some aid in establishing the diagnosis, 

TREATMENT 

General Measures. — The general therapeutic aims in treat- 
ing acute diarrhea of any cause are: (a) to quiet excessive 
peristalsis, (b) to relieve pain, and (c) to combat dehydration. 
Specific measures are directed toward the eradication of the 
infectious process. 

Antiperhtaltic Measures, — Fundamental in quieting exces- 
sive peristalsis are rest and warmth. The patient should be at 
bed rest, preferably in a hospital. If restlessness is marked, 
small doses of a sedative are indicated. Phenobarbital 0.03 gm. 
three times daily is usually sufficient. 

Control of Pain, — In order to control the pain associated 
with the active peristalsis, it may be necessary to give opium. 
Paregoric in repeated doses of about 4 to S cc. every two hours 
until relief is obtained is most satisfactory. Large amounts of 
paregoric should not be used, since it may mask some of the 
toxic S3TOptoms produced by tlie specific drugs. 

Fluids,— In all patients, and especially in children, the 
maintenance of proper water balance is important. In general, 
some fluids can be given bv'’ mouth without producing nausea 
and vomiting; if necessary, additional fluids in the form of 
saline, or saline and 5 per cent glucose, should be administered 
either intravenously or subcutaneously. In adults the intake 
should exceed 3 liters. A good index of the degree of dehydra- 
tion can be obtained not only from the clinical picture, but also 
from the specific gravity of the urine specimens. A specific 
gravity below 1.020 usually indicates adequate fluid intake. 

_The diet should be nourishing and easily digestible. 
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of serious damage. An example of one type of disabling reaction 
to emetine is given in the folIo\^ing case. 

Case I» A twcnty-five«»yca.rK)ld male entered the hospital immediately fol* 
lowing the onset of a severe bloody diarrhea. Within eighteen hours active 
amebae were observed microscopically. Organisms were also cultured from the 
stools. Treatmerit was instituted at once; emeUne hydrochloride in a dose of 
0.03 gm, Tv'as given the first two days, followed by 0.06 gm, daily for nine 
days. In addition, emetine bismuth iodide was given orally in doses of 0.06 
gm. each day. The diarrhea was checked within twenty-four hours. On the 
fourth day the patient complained of mild nausea which persisted for several 
days. At no time did vomiting occur. On the seventh day, the number of stools 
suddenly increased from one to three per day. Treatment was continued until 
the eleventh day. In all, 0.6 gm. of emetine and 0.6 gm. of emetine bismuth 
iodide had been given. 

At the end of this period of therapy the patient complained of no symp- 
toms. Several days later when he was allowed out of bed, muscle weakness was 
so severe that he was unable to walk more than a few yards. Tills gencralircd 
muscle w^eakness w^as incapacitating for over six weeks, and fatigue on exertion 
was present for another sbe months. 

In summary, then, this patient’s complaints were only mild 
nausea on the fourtli day of treatment and a slight diarrhea on 
the seventh day. It was not until after discontinuance of ther- 
apy that severe muscle weakness became evident. The three 
most common earty toxic s3Tnptoms are uausca, vomiting and 
diarrhea. Any sudden increase in the number of stools during 
the course of emetine therapy usually indicates toxicity. Wien 
such symptoms occur, emetine should be discontinued. 

In general, emetine acts as a protoplasmic poison, with 
special predilection for cardiac muscle.^ It is not uncommon to 
observe the development of arrhythmias during therapr . 
Muscle weakness, such as recorded above, and even muscular 
palsy may occur. Following large doses, death has been re- 
corded, However, if the early toxic symptoms are kept in mind, 
emetine proves a vet}' useful drug in the treatment of ame- 
biasis. 

Oarbarsone,— This drug, introduced by Reed, Anderson. 
David and Leake ” has proved to be especially useful. .Appar- 
ently it is the most effective arsenical preparation and, at the 
same time, the least toxic. It is administered orally in a dose 
of 0 25 gm. twice a day for a period of ten days. If the drug 
is given in larger amounts, or for a longer period of time, 
arsenical poisoning may result. 
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every two days are administered simultaneously with the eme- 
tine treatment. Carbarsone is most frequently used in mild 
cases of acute dysentery and in the chronic form of amebiasis. 
When this drug is used alone the infection is eliminated in 
about 90 per cent of the cases, but if at the same time yatren 
retention enemas are given as outlined above, about 97 per cent 
are cured.” 

Bacillary dysentery 

Bacillary dysentery occurs sporadically throughout tlie 
United States and is endemic in many sections of the South. 
Lyon,^- reporting from West Virginia, found that 37 per cent 
of 300 children observed over a five-year period developed 
dysentery. The majority of these cases were caused by the 
Flexner group of organisms. The disease is more likely to occur 
in rural areas although urban populations are in no way im- 
mune. Each year New York City reports several hundred cases 
of bacillary dysentery. The majority of infections occur in 
children; in adults they are somewhat more likely to go un- 
recognized. 

PATHOLOGY 

The pathologic changes have recently been reviewed by 
Ch’in and Hu.” Briefly, it may be said that the first changes 
are congestion and swelling of the mucosa of the colon and/or 
the terminal ileum. This proceeds rapidly to ulceration, which 
is not infrequently covered by a thick, diphtheritic membrane. 
Gangrenous involvement is rare. Healing begins to take place 
at about the third week, although in some instances chronic 
changes ensue and the patient continues to excrete bacilli in the 
stool. In such instances the intestinal wall becomes thickened 
and granular. It is an interesting fact that the organisms rarely 
invade the blood stream, which is in striking contrast to ty- 
phoid infection. Secondary changes in other organs arc ob- 
served especially in the kidneys, liver and central nervous 

system. , . 

In the kidney the most constant change is degeneration ot 
the cells of tlie collecting tubules producing a picture of 
nephrosis. The liver may .show areas of fatty degeneration. The 
edema produced in the central nervous system is probably due 
to the elaboration of an e.\oto,xin. 
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fiuid balance must be maintained. Hospitalization is indicated 
in the majority of cases, since the disease may be fulminating. 

Fortunately, most cases recover without specific therapeutic 
measures. However, there are three types of infection where 
specific therapy is desirable. In the severe types of dysen- 
tery the mortality rate may be high,^^ and in such cases 
symptomatic therapy alone is of little avail. A few cases pass 
into a chronic phase and may continue to show organisms in 
the^ stools. The third type is the case which enters a long 
period of convalescence before return to normal health. Specific 
therapy in the last two types is certainly desirable. 

Serum and Vaccines , — The use of serum and vaccines in the 
treatment of bacillary dysentery has been most disappointing. 
In acute cases the. transfusion of blood obtained from recently 
recovered cases has been recommended. In chronic cases Fel- 
son^® advises the use of a vaccine made from the infecting 
dysentery organism, enterococci and B, coli. Results from such 
therapy have not been too encouraging. When the dysentery is 
due to the Shiga t 3 ^e, antiserum may be of some benefit, 

CHEMOTHERAPY 

The use of suljanilaviide in the treatment of bacillary dysen- 
tery has been of little value. 

Sulfathiaaole. — ^When sulfathiazole was introduced, it soon 
became evident that this compound exhibited considerable 
bactericidal action against the organisms of the typhoid-dys- 
entery group.^^' The Flexner strains were found to be espe- 
cially susceptible to sulfathiazole.^® We have treated several 
cases with this drug. In one patient, who had positive cultures 
in both the urine and feces, a dramatic recovery and sterili- 
zation of the urine and feces followed sulfathiazole therapy. 
The number of cases treated with this drug has been too small 
to draw any conclusions as to its efficacy. If sulfathiazole is 
used, it should be given in doses of 1 gm. every four hours. 

In addition, the use of retention enemas of a saturated solution 
would appear justified, since little of the drug is absorbed when 
administered by rectum. 

Sulfaguanidine. — More recently a new sulfonamide has 
been prepared.^^ This drug is especially interesting in ^at, 
though it is more soluble than sulfathiazole in water, it is ab- 
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and were found to be similar in character to those observed 
following the administration of sulfapyridine and sulfathiazole, 
In chronic bacillary dysentery sulfaguanidine therapy may 
prove valuable. Figure 178 shows the course of illness in such 
a patient. 

Case II.—A twenty-year-oM male student entered the Evans Memorial 
complaining of diarrhea of three months’ duration. The onset of the illness 
was sudden and was not accompanied by symptoms other than diarrhea. He 
had from six to eight bowel movements daily. These stools were watery and 
contained considerable mucus but no blood was observed. The patient con- 
tinued with his school work until a few days before admission when, because 
of weakness and loss of weight, he consulted his physician. x-Rays of the colon 
at that time revealed a somewhat narrowed lumen and the mucosa appeared 
markedly irregular. 

The patient’s past history revealed the interesting fact that his family 
always used whole raw milk. At the age of fourteen he had an appendectomy, 
and at the age of seventeen his stomach was resected and a gastro-jejunostomy 
performed because of a peptic ulcer. Since that time he had no complaints 
other than hemorrhoids a year before entry. 

On admission he appeared chronically ill. His skin and mucous membranes 
were pale. There were two abdominal scars, one in the right upper quadrant, 
the other in the right lower quadrant. No tenderness was noted on palpation 
and no masses were felt. The remainder of the physical examination was not 
remarkable. 

Laboratory examinations revealed a leukocytosis of 12,000, hemoglobin of 
57 per cent, and a red blood cel! count of 4,180,000. The stools were soft, 
light in color, and contained considerable mucus. Occasionally gross blood was 
observed. Upon microscopic examination leukocytes were found to predominate 
but a few red cells were always present. No amebae were observed. Cultures 
revealed Flexner organisms on every occasion. The agglutinating titer against 
the patient’s own organism reached 1:160. 

In addition to the general supportive care, the patient received blood trans- 
fusions and sulfaguanidine. The drug was administered every six to eight hours, 
the total amount of drug given daily being indicated on the chart. Frequent 
determinations of sulfaguanidine were made on the stools and the blood. The 
concentration in the stools was always adequate and the levels in the blood 
were low. Except for a positive stool on the eighth day of therapy, daily cul- 
tures failed to reveal Flexner organisms after the third day. During therapy 
the cultures were made following a special technic which eliminated most of 
the drug. The stool was then added to culture media containing para-amino- 
benzoic add. 

In summary, then, this case represents an example of chronic 
Flexner dysentery in which the stools became negative follow- 
ing the administration of sulfaguanidine. The stools decreased 
only slightly in number and, although they became somewhat 
thicker in consistency, they still continued to show considerable 
numbers of leukocytes and red cells. It is likely that the intes- 
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The presence of normal kidney functiofi may be established 
if a voided urine specimen shows a specific gravity of 1.026 or 
higher. It may be necessary to restrict the fluid intake for a 
period of twelve to eighteen hours to achieve this result. If 
nitrogen retention is suspected, it is wise to omit the concen- 
tration test and perform a phenolsulfonphthalein test by inject- 
ing intravenously 1 cc. of a solution containing 6 mg. of phenol 
red after the patient has first emptied his bladder and then in- 
gested about 400 cc. of water. If the specimen voided fifteen 
minutes after the injection shows 20 to 30 per cent excretion of 
the dye, a concentration test may be safely attempted. If the 
urinary specific gravity is less than 1.026 and the fifteen 
minute excretion of phenolsulfonphthalein is less than 15 per 
cent, impairment of renal function exists. If under such condi- 
tions the blood nonprotein nitrogen is elevated, then renal in- 
sufficiency is present. At times, it may be necessary to catheter- 
ize the patient to secure a sterile specimen of urine for culture 
and examination of the sediment. To rule out congenital an- 
omalies and long-standing infectious renal conditions, intrave- 
nous pyelography with diodrast should be done in certain cases. 
The appearance time and concentration of the diodrast in the 
kidney offer an excellent test of renal function. The correlation 
of the results of the complete history, physical examination, 
and laboratory studies enables the physician to determine the 
phase of the disease and its severity; the treatment to be under- 
taken then becomes evident. 

STAGES OF THE DISEASE 

A. Acute Diffuse 

1. Silent (asymptomatic, insidious) 

2. Overt (symptomatic) 

Chroftic 

1. Latent (asymptomatic) 

2. Nephrotic 

3. Hypertensive 

4. Active and Recurrent Active 

5. Malignant Hypertension 

ACUTE DIFFUSE GLOMERULONEPHRITIS 

The disease may occur in one of two forms, (1) silent 
(as)nnptomatic or insidious) and (2) overt (symptomatic). 
Hemolytic streptococcal respiratory infections precede the on- 
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ficiency with or without hypertension and edema may be seen 
in very severe cases. 

Diagnosis.— The diagnosis is self-evident when abnormal . 
urinary findings, accompanied by edema and hypertension ap- 
pear several days or more after the subsidence of a hemolytic 
streptococcal respiratory infection. It is important, however, 
to differentiate an initial attack of glomerulonephritis from an 
exacerbation of the chronic disease since the prognosis in the 
former is better than in the latter. This may be difficult, as 
hypertension may be found in both conditions. However, car- 
diac enlargement and retinal vascular disease occur in chronic 
glomerulonephritis if hypertension is of long duration. Acute 
exacerbations may develop in the nonhypertensive type of 
chronic disease and, unless a definite history of a pre-existent 
disease is elicited, it may be impossible to differentiate the ini- 
tial episode from the exacerbation. Transitory hematuria and 
albuminuria developing during an acute infection are usually 
not due to diffuse glomerulonephritis. Hematuria and albu- 
minuria may appear after the administration of sulfathiazole 
or sulfapyridine in the treatment of respiratory infections, 
tonsillitis and the like. It may be difficult to differentiate the 
toxic manifestations of these drugs from acute glomerulone- 
phritis. 

Prognosis. — ^The outlook in general is good. The large ma- 
jority of children recover completely. The older the patient 
at the onset of the initial attack, the greater is the likelihood of 
chronicity of the disease. 

Favorable Signs . — Improvement which begins after a few days or in one 
to three weeks is favorable since, within four to six months, recovery or the 
latent stage will usually ensue. The indications of recovery are: increase in the 
volume of urine, disappearance of edema, fall in blood pressure, diminution 
and later disappearance of hematuria and albuminuria. The intensity of the 
early symptoms (albuminuria, hematuria, edema or hypertension) is no guide 
in prognosis. The latent stage is reached when edema is no longer present, the 
blood pressure and kidney function are normal, hematuria has practically dis- 
appeared, and albuminuria persists. Persistent albuminuria may be the only 
evidence of the development of the chronic form of the disease. Even after 
development of the latent stage, complete recovery may occur after one year 
and rarely after two years following the initial attack. 

Unfavorable 5/g«J.~Persistence of, or increase in, the severity of symp- 
toms is unfavorable. The oliguria may become severe, the edema more exten- 
sive and nephrotic in type, vomiUng and convulsions frequent, the hypertension 
marked, and renal insufadency or pulmonary edema manifest. There may be 
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should be removed. It may be wise to give the patient sul- 
fanilamide for several days before and after the tonsillectomy. 

Treatment of Overt" Type of Acute Diffuse Glomerulonephritis 

Rest in Bed. — This should be absolute until all the symp- 
toms have disappeared and the urine has become free of al- 
bumin and red blood cellS; i,e,, recovery has taken place. It is 
important early in the disease to impress upon the patient and 
his family that the period of bed rest may extend over many 
months after the more manifest symptoms have cleared up. 
Hospitalization may be necessary for the more seriously ill 
patients in order to provide more constant medical supervision. 
If albuminuria and microscopic hematuria persist for two to 
three months as the sole evidence of the disease, the patient 
may be permitted up. 

Exposure to Cold , — The patient should be kept warm, 
and guarded against chilling. Flannel night clothes, sufficient 
coverings at night, and the avoidance of drafts are essential. 
Warm bed baths may be given daily. 

2. Bowels , — Constipation is to be avoided. Laxative foods 
such as honey, figs and prunes may yield adequate results. 
Small daily doses of liquid petrolatum or milk of magnesia with 
an occasional enema are effective. Active purgation with saline 
cathartics is contraindicated. 

Dietary Treatment. — Careful measurement of the daily 
fluid intake and urine volume is essential. During the first few 
days, especially if the symptoms are marked, the diet should 
be restricted to carbohydrate and water. The kidneys are there- 
by ^^spared/’ protein breakdown is reduced, and the danger of 
starvation acidosis is avoided. A total of 300 to 400 cc. of 
lemonade or orange juice with added dextrose may be given 
each day. If vomiting occurs, the vomitus is to be measured 
and an equivalent amount of saline solution should be given 
parenterally. After the first few days, the intake is increased 
so that the patient may have 500 to 700 cc. of fruit juices with 
added dextrose or sucrose. If oliguria is not a problem, the 
fluid intake is adjusted according to the urinary output of the 
previous day. The caloric needs are supplied now by carbo- 
hydrates and fats (fruit juices, soda crackers, cooked vege- 
tables, cereal gruels, salt-free butter, cream, sugar, rice, etc.). 
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decapsulation of the kidneys yields no striking result. If, how- 
ever, the procedure is decided upon, a skilled urological surgeon 
should be chosen to perform the operation in a minimum 
amount of time. Before surgery is undertaken, it is essential 
to rule out an obstructive lesion in the urinary tract by means 
of cystoscopic and x-XBy examinations. 

Unrecognized hypo chloremia may rarely produce anuria. The 
serum chloride concentration should be determined, and if it 
is found to be low, 10 to 15 gm. of sodium chloride in 5 to 10 
per cent solution may be given intravenously. 

Heart Failure. — ^The heart and blood pressure should be 
examined carefully throughout the course of the acute illness. A 
sudden rise in blood pressure, excessive intake of salt and fluid, 
or toxic effects upon the myocardium may precipitate heart 
failure. Mild dyspnea is common but no special treatment is 
necessary since this disappears rapidly with improvement of 
the rest of the clinical picture. Digitalization should be started 
when cardiac manifestations appear, f.e,, dyspnea attacks, ris- 
ing pulse rate, severe persistent dyspnea, cyanosis, or rales at 
the bases of the lungs. If pulmonary edema develops, applica- 
tion of tourniquets to the extremities, injection of morphine 
and atropine hypodermically, administration of oxygen and 
rapid digitalization should be instituted. If these are unsuccess- 
ful, venesection with removal of 500 cc. of blood in adults and 
correspondingly less in children is to be done. Salt and fluid 
restriction should be maintained until all evidence of heart 
failure has disappeared. 

Hypertensive Encephalopathy. — Sudden elevation of the 
blood pressure may precipitate headache, vomiting, amaurosis, 
coma and convulsive seizures. This syndrome may develop oyer 
a period of several hours and is not necessarily related to kid- 
ney function. It is therefore important to measure the blood 
pressure several times a day in those patients who show eleva- 
tion of the blood pressure as a feature of the acute glomeru- 
lonephritis. Since hypertensive encephalopathy is the result 
of cerebral vascular disturbance, treatment includes measures 
to improve the intracranial circulation. 

During the stage of headache and vomiting, magnesium sul- 
fate, 30 to 60 cc. of a SO per cent solution, should be given 
every four hours by mouth or rectum. Paraldehyde, 12 to 24 
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pairment of kidney function may be absent. Many of these 
patients give no history of an overt attack of acute glomeru- 
lonephritis. The edema may fluctuate and finally disappear. 
After nionths or years, during which albuminuria persists, hy- 
pertension and impairment of renal function may develop, 

3. Hypertensive, — ^Hypertension and slight albuminuria are 
the presenting features and may date from an overt acute 
attack. In many patients, however, there is no history of such 
an acute episode. The clinical course may be identical with that 
of ^^essentiaV’ hypertension, or asymptomatic chronic pyelo- 
nephritis, the patient experiencing no symptoms for years. 
After a variable number of years, impairment of renal function 
may develop. Cardiac failure or cerebral hemorrhage may be a 
terminal occurrence while kidney function remains normal. 

4. Active, and Recurrent Active, — Recurrent overt acute epi- 
sodes or persistence of hematuria, edema and hypertension may 
represent the course of some patients. After a period of years, 
impairment of renal function and hypertension usually develop. 

5. Malignant Hypertension, — ^After the patient has pre- 
sented the ^flatent” or ^^hypertensive” type of chronic glomeru- 
lonephritis for a number of years, the syndrome of malignant 
hypertension may supervene. The onset of malignant hyper- 
tension is associated with severe headache, visual disturbances, 
anorexia, vomiting, weight loss and weakness. There may be 
impairment of cardiac or renal function. Examination in these 
cases reveals severe persistent hypertension, and the eyegrounds 
show papilledema and ^^cotton-wool” spots. The clinical course 
is rapidly progressive, terminating usually in uremia or heart 
failure or both. 

Diagnosis. — Patients who have been followed since the ini- 
tial attack of acute glomerulonephritis and those who give a 
history of an acute episode with edema, hematuria and hyper- 
tension ofi^er no diagnostic problems. 

The finding of albuminuria during a routine examination in 
the absence of hematuria, edema and hypertension raises the 
question whether the albuminuria is a manifestation of ''latent' 
chronic glomendonephritis, benign albuminuria, or asympto- 
matte chronic pyelonephritis. The absence of albumin in the 
urine voided after the patient has spent six to eight hours in 
the reclining position may be associated with benign albumin- 
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Treatment of Chronic Glomerulonephritis ' 

It is important to remember that chronic glomerulonephritis 
may continue for many years without any diminution of the 
patient’s capacity for work, etc. The most important single 
phase in treatment is the maintenance of adequate nutrition 
throughout the course of the disease. Acute exacerbations, 
nephrotic edema, impairment of renal function, hypertensive 
encephalopathy and uremia present special therapeutic prob- 
lems. 

Diet. — ^Undernutrition, malnutrition, or vitamin deficiencies 
are to be avoided in the management of patients with chronic 
glomerulonephritis. These patients require a diet that provides 
1 gm. of protein per kilogram of body weight and in addition 
a surplus to replace the protein lost in the urine as albumin. 
Such a diet will include meat, fish, milk, and eggs as the main 
sources of protein. The total caloric value wll depend upon 
the patient’s weight and will be regulated by the amount of 
carbohydrate and fat in the diet. The diet should be supple- 
mented by the daily administration of potent preparations of 
all the vitamins. Such a plan will maintain patients in nitrogen 
equilibrium, insure adequate nutrition and increase their re- 
sistance to intercurrent infections. 

Fluid Intake . — ^If impairment of renal function exists, the ex- 
cretion of a large urinary volume (1500 to 2000 cc.) may 
prevent uremia. If impairment of renal function coexists with 
edema, a large urinary volume must be maintained even though 
there may be an increase in the edema. To maintain a urinary 
volume of 1500 to 2000 cc., it is necessary to give the patient 
2500 to 4000 cc. of fluid by mouth. If heart failure exists to- 
gether with impairment of renal function, the fluid intake 
should not be restricted; strict restriction of salt should how- 
ever be enforced. Restriction of salt is much more important 
than limitation of fluids in preventing edema. 

Salt Intake . — The intake of sodium chloride should be re- 
stricted in the presence of edema (see Nephrotic Type of 
Edema). In the presence of impairment of renal function, salt 
restriction is not indicated. However, excessive intake is to be 

avoided. ^ „ , ,, * 

Latent (Asymptomatic). — Restrictions of diet should not 
be imposed upon these patients. They should be encouraged 
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low. Most patients lose their desire for fluids after restriction 
of the salt intake. If large volumes of water are given diuresis 
may result, with diminution or disappearance of the edema. 
It is usually wise to permit the patient to drink as much fluid as 
he wishes, and to keep a record of the intake. 

Maintenance of a Normal State of Nutrition. — The 
protein intake should be about 100 gm. in order to prevent 
malnutrition and replace protein lost in the urine. The plasma 
proteins may rise if the previous diet was low in protein. How- 
ever, if the patient is well nourished and consumes a high pro- 
tein diet, increase in the plasma proteins seldom results. 

Usual amounts of carbohydrate and fat should be given to 
make up the caloric needs of the patient. The diet should be 
supplemented by the daily administration of potent prepara- 
tions of all the vitamins. 

Use of Diuretics. — ^The weight curve is a reliable index 
of the disappearance of edema. Despite the restriction of salt, 
a patient with nephrotic edema may gain weight because of the 
storage of calories or the increase of nephritic edema associated 
with increased capillary permeability. Diuretic drugs may be 
used to increase the urine volume, reduce the amount of edema, 
and produce a loss of weight. Before such drugs are employed, 
it is essential that renal function be intact and that the urine 
be free of or contain very few red blood cells in the centrifuged 
sediment, 

1. Organic Mercurial Compounds. — These preparations may 
induce diuresis by diminishing the ability of the renal tubules 
to reabsorb water. Mercupurin may be given intravenously 
beginning with a dose of 0.5 cc. in 5 or 10 cc. of physiological 
saline and repeated as often as is indicated. It is wise to give as 
little of the drug as will yield a maximum diuretic response. 
Intramuscular injections of mercupurin should be avoided if 
marked edema of the subcutaneous tissues is present. At times 
the use of rectal suppositories of mercupurin may be followed 
by profound diuresis. A small enema should precede the instil- 
lation of the suppository. Distressing rectal symptoms may be 
eliminated by coating the suppository with nupercaine oint- 
ment. The drug should be given early in the morning so that 
the patient’s sleep will not be interrupted by frequent urination. 

2. Acid-Forming Salts. — Acid-forming salts induce mild 
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1. Acacia, A 30 per cent solution of acacia in 4.5 per cent 
sodium chloride solutiori is diluted with four parts of distilled 
water so that the resulting fluid contains 6 per cent acacia in 
0.9 per cent solution of sodium chloride. A test dose of S to 
10 gm. should first be given intravenously. Subsequent daily 
doses of 20 to 30 gm. are administered until 120 to 180 gm. 
are given. The intravenous injection of mercupurin may be 
successful in initiating a diuresis after a course of acacia injec- 
tions has been given. 

Some patients may develop an urticarial reaction, a shock- 
like syndrome, enlargement and tenderness of the liver or even 
acute uremia. Acacia tends to accumulate in the liver and 
remains in the serum of patients for long periods especially 
after repeated injections. The ultimate effects of acacia are 
not understood. 

2. Concentrated Solutions oj Human Serum Proteins . — ^The 
injection of concentrated solutions of human serum proteins 
has recently been recommended in the treatment of nephrotic 
edema. Until additional experience with this method of treat- 
ment is reported it would seem wise to rely upon more thor- 
oughly tried procedures. 

Uremia. — Uremia represents the terminal phase and is the 
most frequent cause of death in chronic glomerulonephritis. It 
is the result of renal insufficiency regardless of the pathologic 
process in the kidneys. While occasional cases of glomerulo- 
nephritis pursue a course without hypertension, in most cases 
of uremia, however, hypertension and its sequelae (heart fail- 
ure, cerebral vascular episodes, neuroretinitis) are present. 

The onset of uremia is usually insidious. The patient, no 
longer able to concentrate the urine or eliminate phenol red, 
shows accumulation of nonprotein nitrogenous bodies in the 
blood {azotemia). A surprisingly long period may elapse from 
the beginning of renal insufficiency to the onset of uremic symp- 
toms. The initial symptoms are mental and physical fatigue, 
headache, loss of weight, anemia, anorexia and vomiting. As 
uremia progresses, nausea and vomiting become worse, with 
further loss of weight. Later, acidosis and coma develop. Olig- 
uria associated with heart failure, fever, or dehydration may 
appear. 
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(b) The daily fluid intake should be about 2500 cc. to insure a urinary 
output of at least 1500 cc. If the ingestion of such a large volume of fluid 
interferes with the food intake of the patient, it is wise to give it by vein as 
5 to 10 per cent glucose solution or physiological saline. 


2. Acidosis. — Acidosis is a common but not an invariable 
phenomenon in uremia. When it does occur, it may vary greatly 
in degree. It is due chiefly to retention of acid phosphates and 
sulfates. In a mild form, it may be overlooked. In severer 
degrees of acidosis, dyspnea is present. Determination of the 
carbon dioxide combining power of the blood will reveal low 
values consistent with this state. 

While dyspnea due to acidosis of severe degree may be tem- 
porarily relieved by alkali therapy, it is doubtful whether such 
treatment actually prolongs life. Usually the acidosis recurs or 
death ensues from other causes. In the presence of dyspnea and 
a low carbon dioxide combining power of the blood, sodium 
bicarbonate may be given intravenously in a 5 per cent solution 
of distilled water or saline in amounts of 400 to 500 cc. Deter- 
minations of the blood carbon dioxide combining power should 
precede and follow such injections. If the patient is not vomit- 
ing, 3 to 6 gm. of the bicarbonate, citrate or acetate of sodium 
may be given daily after the initial intravenous injection of 
alkali. 

3. Anemia . — ^The anemia associated with uremia is due to 
the depressed function of the bone marrow. The administration 
of iron is without effect and may induce gastric irritation with 
vomiting. Transfusions of 250 to 500 cc. of perfectly com- 
patible blood may be followed by temporary improvement. 

4. Heart Failure . — ^When heart failure occurs in uremia, the 
salt intake should be reduced and digitalis should be given 
cautiously by mouth or parenterally. Unless such measurp 
increase the output of urine, severe retention of nonprotein 
nitrogen of the blood results with aggravation of the uremic 
symptoms. The fluid intake should not be less than 1500 cc. 
per day. Restriction of salt is essential to lessen any tendency 
to edema formation. Parenteral injection of digitalis is indi- 
cated if nausea and vomiting are present. Because of the 
impaired excretory function of the kidneys and^ the danger of 
cumulative effects, digitalis should be given with the utmost 
care and evidence of the optimum effect of the drug must be 
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of clinical manifestations of infection, including pyuria, should 
be confirmed by repeated cultural studies and long follow-up 
observation, as the vascular changes responsible for hyper- 
tension appear to result, in many instances, from chronic infec- 
tions which may take a subclinical course. 

Greater recognition of the importance, in later years, of the 
urinary infections of childhood and an appreciation of the role 
of congenital malformations, obstructive or otherwise, in their 
etiology have contributed no little to management of long- 
standing infections of this type. 

Of all the developments in the history of urinary infections, 
the most revolutionary has been that brought about by the 
introduction of chemotherapeutic agents, notably the sulfon- 
amides. Internal urinary antisepsis has long been the mainstay 
of physicians in the treatment of these conditions, but an atti- 
tude which at best might be characterized as a mild defeatism 
has been changed in short order to one of extreme optimism. 
Certain conditions, among which may be mentioned infections 
due to Proteus vulgaris and pyelonephritis of pregnancy, for- 
merly considered almost incurable, are now treated with a con- 
siderable measure of success. 

So powerful is the action of the newer drugs and so far has 
dependence on them progressed, that one inherent hazard in 
their use has been greatly increased; that is, the danger of 
overlooking some serious underlying surgical condition of which 
the infection is a secondary manifestation. A tendency to treat 
before diagnosing has been all to common in the past and has 
been aggravated by the ease with which infection may be con- 
trolled by chemotherapy at present. Disservice to the patient 
may result from the cure of an infection which may be the only 
sign of damaging obstruction, stone or malignant neoplasm. 
Uremia from the obstructing prostate may be deadly though 
unaccompanied by pyuria, and cancer needs no help from 
infection. 

ETIOLOGY OF URINARY INFECTIONS 
The proper management of urinary infection is dependent 
on an understanding of the relative importance of the etiologic 
factors involved in a particular case. In general, these may best 
be considered as falling in one of three groups: (1) those con- 
cerning the invading organism, (2) those affecting resistance, 



1420 SAMUEL N. VOSE, CHARLES H. EAMMELKAMP 

of clinical manifestations of infection, including p 3 mria, should 
be confirmed by repeated cultural studies and long follow-up 
observation, as the vascular changes responsible for hyper- 
tension appear to result, in many instances, from chronic infec- 
tions which may take a subclinical course. 

Greater recognition of the importance, in later years, of the 
urinary infections of childhood and an appreciation of the role 
of congenital malformations, obstructive or otherwise, in their 
etiology have contributed no little to management of long- 
standing infections of this type. 

Of all the developments in the history of urinary infections, 
the most revolutionary has been that brought about by the 
introduction of chemotherapeutic agents, notably the sulfon- 
amides. Internal urinary antisepsis has long been the mainstay 
of physicians in the treatment of these conditions, but an atti- 
tude which at best might be characterized as a mild defeatism 
has been changed in short order to one of extreme optimism. 
Certain conditions, among which may be mentioned infections 
due to Proteus vulgaris and pyelonephritis of pregnancy, for- 
merly considered almost incurable, are now treated with a con- 
siderable measure of success. 

So powerful is the action of the newer drugs and so far has 
dependence on them progressed, that one inherent hazard in 
their use has been greatly increased; that is, the danger of 
overlooking some serious underlying surgical condition of which 
the infection is a secondary manifestation. A tendency to treat 
before diagnosing has been all to common in the past and has 
been aggravated by the ease with which infection may be con- 
trolled by chemotherapy at present. Disservice to the patient 
may result from the cure of an infection which may be the only 
sign of damaging obstruction, stone or malignant neoplasm. 
Uremia from the obstructing prostate may be deadly though 
unaccompanied by pyuria, and cancer needs no help from 
infection. 

ETIOLOGY OF URINARY INFECTIONS 
The proper management of urinary infection is dependent 
on an understanding of the relative importance of the etiologic 
factors involved in a particular case. In general, these may best 
be considered as falling in one of three groups: (1) those con- 
cerning the invading organism, (2) those affecting resistance, 



1422 SAMUEL N. VOSE, CHARLES H. RAMMELKAMP 

foreign body^ trauma from various causes, sometimes very 
minor, may be enough to tip the balance. Over distention of the 
bladder may initiate infection. Congenitally malformed organs 
seem to be particularly prone to this condition. 

Obstruction, — Of all predisposing causes of infection, that 
of obstruction to free drainage is far and away the most im- 
portant. So frequently is an obstructive lesion found as a 
background for pyuria that no diagnosis is complete which has 
not included a search for an obstructing lesion, and no treat- 
ment is adequate which has not eliminated any possible cause 
of stasis. Not infrequently such a lesion is obvious; more often 
it can be discovered only by thorough investigation. Among 
the most important of such causes are bladder neck obstruc- 
tion, calculi, urethral or ureteral stricture, pregnancy or pres- 
sure from other extrinsic masses, diverticulum or tumor of the 
bladder and congenital conditions of various types. Significant 
obstruction with small degrees of retention, as a compensatory 
hyperactivity on the part of the bladder or kidney may exist 
for a considerable period during which residual bladder urine 
may be minimal, or anatomic changes in the kidney pelvis or 
ureter be very minor. The effect relative to infection, however, 
may be the same. Similar in effect to organic obstructions is the 
stasis due to neurogenic dysfunctions. 

DIAGNOSIS 

The diagnosis of the presence of urinary infection is usually 
not difficult; the finding of pus or bacteria in the urine is the 
outstanding sign. Pyuria may be only the first of many data 
which must be secured to fulfill the requirements of a complete 
diagnosis. The symptoms naturally fall into several groups. 

1. Disturbances of the bladder function: frequency, strangury, tenesmus or 

pain on urination. 

2. Pain referred to the affected organ: loin pain, suprapubic or perineal dis- 

comfort. 

3. Constitutional disturbances: chills and fever, nausea or vomiting, Mss 

of weight, fatigability, headache. 

4. Changes in the urine: pyuria, hematuria or hacteriuria. 

Any combination of symptoms from one or several groups 
may exist, depending on the principal organ involved, the 
chronicity of the process, the type of the Infecting organism 
and the nature of the predisposing factors. Pyuria may be 
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its first acute phase. Special care in catheterization in the pres- 
ence of obstruction, the use of tidal drainage in retention due 
to neurogenic disease,^ and avoidance of overdistention of the 
bladder are important. 

TREAT2VIENT 

The object of all treatment is to cure the symptoms and to 
remove the cause of the infection. Certain basic therapeutic 
nieasures are applicable to all t)^es of urinary infections. 
Since, as previously noted, infections are rarely confined to one 
organ these may be considered as to their effect on the clinical 
manifestations of the infection. 

Supportive Aim Local Measures,- Surgerv 

Acute Infections, — ^Bed Rest; Diet; Fluids. — Bed rest 
is essential in febrile states; bland diet and adequate fluid in- 
take are important. No therapeutic agent which demands re- 
striction of fluids possesses advantages sufficient to justify its 
use in acute infections except in very unusual cases. Adequate 
fluid intake means at least 2000 cc. each twenty-four hours. 
In cases accompanied by nausea and vomiting or where dehy- 
dration is present from other causes, supplementary fluid is 
essential. Dehydration may exist even when the patient is tak- 
ing apparently adequate fluid by mouth. Our preference is for 
intravenous glucose 5 per cent in saline of which 1000 to 3000 
cc. each twenty-four hours is usually sufficient. Acidosis which 
may be present will respond to the intravenous use of sodium 
racemic lactate — ^molar solution. Lesser degrees may be com- 
batted by oral alkalies or 2 per cent sodium bicarbonate intra- 
venously or 5 per cent by rectum. Care should be taken not to 
produce alkalosis from the use of the lactate and carbon 
dioxide values should be followed from day to day. 

Heat; Antiseptics. — ^Locally, the application of heat is 
valuable to relieve vesical symptoms. The hot sitz bath is a 
simple but effective method of applying this agent. Hot rectal 
irrigations are most valuable in acute prostatitis and cystitis in 
the male. A two-way rubber catheter inserted into the rectum 
for sufficient distance to assure a large volume of fluid in the 
rectum gives good results. A semi-upright position is desirable. 
The temperature of the fluid should be about 110° to 115° F. 
and the irrigation should continue for fifteen or twenty minutes. 
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Internal Medications 

^ Therapy should be undertaken in the hospital in those pa- 
tients presenting an acute infection associated with high feven 
Patients with chronic or subacute infections may be treated 
while ambulatory. 

At the present time there are three urinary antiseptics that 
deserve extended comment. These three are mandelic acid, 
suljanilamide and sulj athiazole. The dosage and action of each 
drug will be discussed separately and then compared as to their 
relative efficiency in the treatment of these infections. 

Mandelic Acid. — ^This drug has been used in the treatment 
of infections of the urinary tract for the past six years. Its 
successful action is dependent on obtaining a concentration of 
the drug of 0.5 per cent or greater in a urine that has a pH of 
5.S or less. Mandelic acid may be administered as the am- 
monium, sodium or calcium salt. The ammonium salt, in the 
form of syrup, is given in doses of 8 cc. four times a day. To 
avoid nausea it is best to administer this drug following meals 
and just before retiring at night. Therapy with ammonium 
mandelate may not require additional acidifying salts in order 
to obtain the proper reaction in the urine. Calcium mandelate, 
which apparently causes less nausea, is given in doses of 3 gm. 
four times a day. With this preparation some acidifying agent 
must be administered- Several drugs may be used; ammonium 
chloride in doses of from 4 to 8 gm. daily is usually sufficient. 
While the patient is under this form of therapy, it is essential 
to follow the reaction of the urine closely. In order to maintain 
the proper reaction, fluids should be limited to six glasses daily. 

It is desirable to point out the disadvantages of mandelic acid 
therapy. In some patients, in spite of large quantities of acidify- 
ing sdts, it is impossible to maintain a urine of proper acidity, 
and in these patients poor results are obtained. Successful 
therapy with mandelic acid demands an intake of fluid that is 
small. These patients will pass only small amounts of urine and, 
therefore, lose the beneficial effect of passing larp amounts 
of dilute urine. Certainly, the advisability of limiting fluid in 
patients with high fever, severe infections or poor renal func- 
tion is open to question. . a a a ^ 

Mandelic acid produces some toxic effects. Cook finds tnat 
nausea and vomiting are the two most frequent complications. 
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Studies OH the E^ect of Low end High CoHcentratioHs. — Because there 
are relatively few reports on the amount of sulfathiazole that is necessary to 
administer to these patients, we have made certain studies to elucidate this 
matter. In a previous study^ of the action of sulfathiazole in twenty-five pa- 
tients with infections of the urinary tract no correlation could be made between 
the concentration of the drug in the urine and the clinical response. In these 
patients the level of free sulfathiazole obtained in the urine varied from 32 
to 456 mg. per cent. A comparative study of the effect of sulfathiazole and 
other sulfonamide derivatives in concentrations of 10 mg. per cent was made 
on the organisms isolated from these patients. It was evident from these studies 
that low concentrations of sulfathiazole produced marked bacteriostatic and 
bactericidal effects. Helmholz'^ has recently confirmed these observations. These 
studies suggested, then, that high concentrations of sulfathiazole in the urine 
of patients with infection were not required. 

It was first necessary to determine the degree of bacteriostasis produced by 
various concentrations of sulfathiazole against the common urinary pathogens. 
In this study a pooled sample of urine with a pH of 6.5 was used as the 
culture medium. Sterilization was obtained by passage through a Bcrkefeld filter. 
The drug was then added to the urine to make final concentrations of 5, 10, 
40, 80 and 160 mg. per cent. An inoculum was then added that would produce 
growth in all the drug-containing cultures so that variations in the degree of 
killing could be noted. The urine was incubated for twenty-four hours, follow- 
ing which 0.5 cc. was removed and after proper dilutions pour plates were 
made. The agar used in these plates contained para-amino-bcnzoic acid. After 
incubation the number of colonies were counted. 


TABLE 1 

Bactericidai, Effect of Vartous Concentrations of Sulfati/iazoie 


Sulfathiazole 
Mjt. per 

100 cc. 

Number of Organisms After 24 Hours’ Incubation 

Escherichia 

coli 

Proteus 

vulgaris 

Staphylo- 

coccus 

aureus 

Staphylo- 

coccus 

albus 

Streptococ- 

cus 

faecalis 

Fkxncr 

Control 

320,000,000 

50,000,000 

190,000,000 

1.000,000 

305,600 

380,000,000 

5 

S 1 

7,000,000 1 

56 

120 

260,400 

8 

JO 

44 

100,000 

1 192 

20 

I 159,200 

20 

40 

12 

1 364 

84 

8 

24,200 

44 

80 

24 

48 

144 

4 

956 

24 

ICO 

4 

160 

36 j 24 

0 

80 


Table 1 shows the results of these studies. In general, it can 
be said that concentrations of about 10 mg. per cent cause 
marked killing, and that increasing the concentration does not 
appreciably increase the bactericidal effect in the majority of 
experiments. There are two exceptions to this. Protetts V 7 i^^garts 
and Streptococcus jaecalls usually show a more marked in- 









1428 SAMUEL N, VOSE^ CHARLES H. RAMMELKAMP 


Studies on the £ffect of Low end High Concentraiiofis. — Because there 
are relatively few reports on the amount of sulfathiazole that is necessary to 
administer to these patients, we have made certain studies to elucidate this 
matter. In a previous study^ of the action of sulfathiazole in twenty-five pa- 
tients with infections of the urinary tract no correlation could be made between 
the concentration of the drug in the urine and the clinical response. In these 
patients the level of free sulfathiazole obtained in the urine varied from 32 
to 456 mg. per cent. A comparative study of the effect of sulfathiazole and 
other sulfonamide derivatives in concentrations of 10 mg. per cent was made 
on the organisms isolated from these patients. It was evident from these studies 
that low concentrations of sulfathiazole produced marked bacteriostatic and 
bactericidal effects. Helmholz'^ has recently confirmed these observations. These 
studies suggested, then, that high concentrations of sulfathiazole in the urine 
of patients with infection were not required. 

It was first necessary to determine the degree of bacteriostasis produced by 
various concentrations of sulfathiazole against the common urinary pathogens. 
In this study a pooled sample of urine with a pH of 6.5 was used as the 
culture medium. Sterilization was obtained by passage through a Bcrkefeld filter. 
The drug was then added to the urine to make final concentrations of 5, 10, 
40, 80 and 160 mg. per cent. An inoculum was then added that would produce 
growth in all the drug-containing cultures so that variations in the degree of 
killing could be noted. The urine was incubated for twenty-four hours, follow- 
ing which 0.5 cc. was removed and after proper dilutions pour plates were 
made. The agar used in these plates contained para-amino-bcnzoic acid. After 
incubation the number of colonies were counted. 


TABLE 1 

Bactericidai, Effect of Vartous Concentrations of Sulfati/iazoie 


Sulfathiazole 

per 

100 cc. 

Number of Organisms After 24 Hours’ Incubation 

Escherichia 

coli 

Proteus 

vulgaris 

Staphylo- 

coccus 

aureus 

Staphylo- 

coccus 

albus 

Streptococ- 

cus 

faecalii 

Flezncr 

Control 

320 , 000,000 

50,000,000 

190,000,000 

1.000,000 

305,600 

380,000,000 

5 

S 1 

7,000,000 1 

56 

120 

260.400 

8 

JO 

44 

100,000 

1 192 

20 

! 159,200 

20 

40 

J2 

1 364 

84 

8 

24,200 

44 

SO 

24 

48 

144 

4 

956 

24 

ICO 

4 

160 

36 j 24 

0 

80 


Table 1 shows the results of these studies. In general, it can 
be said that concentrations of about 10 mg. per cent cause 
marked killing, and that increasing the concentration does not 
appreciably increase the bactericidal effect in the majority ol 
experiments. There are two exceptions to this. Proteus vulgaris 
and Streptococcus jaecalls usually show a more marked in- 









1430 SAMUEL N. VOSE^ CHARLES H. RAMMELKAMP 

weekj if all symptoms have not subsided a thorough investiga- 
tion as to the causative organism and presence of obstruction 
should be made. When the infecting bacterium is either Protem 
vulgaris or Streptococcus jaecalis, it is advisable to administer 
somewhat larger amounts of the drug. In these infections 1 gm. 
three times daily is adequate. 

Toxicity . — ^The manifestations of sulfathiazole toxicity are now well known. 
Perhaps the most characteristic is the injection of the conjunctiva. Skin rashes 
occur not infrequently, and may be associated with fever. Both skin rashes 
and fever are seen usually about the seventh to tenth day of therapy. The 
more serious reactions are hemolytic anemia and toxic hepatitis; fortunately 
these occur only rarely. As with sulfanilamide, when these toxic reactions are 
encountered, the drug should be discontinued and fluids forced. Careful ob- 
servation will prevent the serious reactions. 


Relative Merits of Urinary Antiseptics. — ^It is our opin- 
ion that sulfathiazole is the drug of choice in the treatment of 
these infections. Its chief advantages over mandelic acid are 
ease of administration, a more marked bactericidal action 
against all bacteria, fluids need not be limited, the reaction of 
the urine does not have to be regulated, and the effective bac- 
tericidal concentration in the urine is more readily obtained. 
A further important advantage is that sulfathiazole may be 
given to patients with high fever or with poor renal function. 
In the latter group of cases, sulfathiazole should be admin- 
istered in small doses such as 0.25 gm. three times per day. We 
recently treated a case with marked nitrogen retention with 
small doses of sulfathiazole. The clinical response in this in- 
stance was adequate. When severe vomiting occurs, the sodium 
salt of sulfathiazole may be administered intravenously in 
saline. One gram three times daily is sufficient. Sulfanilamide 
may be given subcutaneously in somewhat larger dosages. 

What are the chief advantages of sulfathiazole over sul- 
fanilamide? The most important advantage is the marked in- 
crease in the bactericidal action of the thiazole compound. Not 
only does it exhibit an increased killing effect against Escher- 
ichia coli, Proteus vulgaris, Staphylococcus aureus and albus, 
and the typhoid-dysentery organisms, but it is the only agent 
that appears to exert any effect on Streptococcus jaecalis. As 
was pointed out above, sulfathiazole is effective in low concen- 
trations, whereas sulfanilamide, in order to exhibit bactericidal 
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times difficult to detect by abdominal palpation in a freshly 
operated case and trauma of overdistention renders the bladder 
susceptible to infection. After one or two catheterizations in- 
complete bladder function may be established, but with residual 
urine, which again invites infection.^® Measures which may be 
taken to prevent postoperative infection include the use of 
prostigmin, 1 cc, intramuscularly every four hours to stimulate 
voluntary micturition, the establishment of adequate drainage 
by the indwelling catheter if distention occurs, the demonstra- 
tion of no residual urine after reestablishment of bladder func- 
tion and the prophylactic use of sulfathiazole, 0,25 gm. t.i.d. 

Pyelonephritis of Pregnancy. — Formerly considered 
rarely curable during the duration of pregnancy, this condi- 
tion may be treated successfully by chemotherapy, negative 
cultures having been secured in numerous instances.^^ So far 
as present evidence is trustworthy, no particular danger to the 
fetus is involved, and doses may be used as in nonpregnant 
cases. In refractory cases ureter catheterization should be done, 
and fulminating infections may demand termination of the 
pregnancy. 

Infections in Childhood. — In spite of marked progress^® 
in the approach to this problem during the past few years, 
there still exists, in many quarters, a disposition to delay in- 
vestigation of the urinary tract in children. Cystoscopy and 
other instrumentations are tolerated fully as well by children 
as by adults and the incidence of congenital obstructive lesions 
as a cause of infection is high.^^ The age of this group of pa- 
tients, however young, is no contraindication to procedures 
which would be indicated under similar circumstances in an 
adult. 

CONCLUSIONS 

Urinary infections of various types are extremely responsive 
to chemotherapy, the most effective agent being sulfathiazole. 
Small doses of this drug appear to be adequate and it should 
be administered in a dosage of 0.5 gm. three times daily. Even 
smaller doses may be used when renal insufficiency exists. 
Therapy should be guided by bacteriological studies.^ 

Since most urinary infections result from some predisposing 
factor, a co^nplete diagnostic survey should be made in chronic 
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we have something as good or better. Let anyone who doubts 
this statement be faced with a choice between equally avail- 
able formula and breast milk for the feeding of a sickly or 
immature infant, and see which he will choose. Moreover, be- 
cause of the numerous agencies for the collection of breast milk, 
the tested means for its preservation and the modern facilities 
for rapid transportation, this food has become surprisingly 
available to many sections of the country.* 

If the pediatrician has breast milk available for his patient, 
there are practically no problems of infant feeding. If, on the 
other hand, he must use a substitute for it, the proper combin- 
ing of milk, added carbohydrate and water should be a simple 
process. Unfortunately, so much mystery still clings to the 
matter from past days, and so much apprehension is often 
thrown around it by the mother^s or grandmother’s concern 
when the baby has a green stool after a bottle or in some other 
way behaves abnormally, that the physician is apt to lose con- 
fidence in his knowledge and turn to one of those ready-made 
mixtures, whose wide use must not be taken as a valid indica- 
tion that they are entirely satisfactory. As a matter of fact, it 
is as easy to construct an adequate formula for a baby as it is 
to order a certain number of measures of this or that pro- 
prietary product, and it gives the doctor the great advantage 
of prescribing a flexible regimen, to say nothing of the advan- 
tage that it may give the parents in the way of economy. 

*Mother^s Milk Directories are now located at the following addresses, 
which here are listed alphabetically by states. Many of these Directories are 
able to ship breast milk immediately by air-mail: California Babies Hospital, 

Los Angeles, California; Mother’s Milk Bureau, Board of Health, Chicago, 
Illinois; Cradle Society, 2039 Ridge Avenue, Evanston, Illinois; St. Margaret’s 
Hospital Guild, Indianapolis City Hospital, Indianapolis, Indiana; The Dispen- 
sary for Mother’s Milk, Inc., 226 East Chestnut Street, Louisville, Kentucky; 

The Directory for Mother’s Milk, Inc., 221 Longwood Avenue, Boston, Mas- 
sachusetts; Woman’s Hospital, 432 Hancock Avenue East, Detroit, Michigan; 
Clinic for Infant Feeding, Division of Community Health Service, 112 Louis 
Street, N.W., Grand Rapids, Michigan; The Children’s Hospital, Buffalo, New 
York; The Children’s Welfare Federation of New York City, 435 Ninth Ave- 
nue, New York City; Syracuse Memorial Hospital, 736 Irving Avenue, Syra- 
cuse, New York; Mercy Hospital, Toledo, Ohio; St. Vincent’s Hospital, Toledo, 
Ohio; Pennsylvania Hospital, Philadelphia, Pennsylvania; Hospital for Sick 
Children, Toronto, Ontario; The Registry for Mother’s Mi.’k, Halket and Forbes, 
Pittsburgh, Pennsylvania; Royal Victoria Hospital, Montreal, Quebec; Memonal 
Hospital, Smith and Lamar, Houston, Texas; San Antonio Section, National 
Council of Jewish Women, 1023 West Poplar St., San Antonio, Texas. 
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Minerals. — ^The mineral content in milk is a subject of great importance 
and a detailed discussion would be out of place here. Suffice it to say that, 
perhaps because baby calves have to grow faster than do human babies, cow's 
milk contains three or more times as much of the essential minerals as does 
human milk, except for iron which is about twice as high in human as in 
cow’s milk. However, this is not an important difference because of the fact 
that there is so relatively little of this element in either. The other minerals 
are sufficiently high in cow’s milk so that any ordinary formula supplying 
sufficient calories will also supply sufficient of these substances. 

Vitamins. — ^The vitamin content of whole milk is apparently satisfactory as 
regards vitamins A and B complex in the usual formulae. Vitamins C and D are 
so slightly present in both pasteurized and unpasteurized cow’s milk that their 
presence can practically be discounted. 

Now with this knowledge of the substances with which 
we have to deal, it should be possible to establish the validity 
of each step in the preparation of common formulae and turn 
out something very like human milk. Unfortunately, while we 
can give a reason for each step in modifying milk, the resulting 
product is not human milk. As a matter of fact. Powers pointed 
out several years ago that the popular mixtures are as unlike 
human milk as they are unlike unmodified cow’s milk. What 
has been arrived at after years of the somewhat blind process 
of trial and error called experience has been a lowering of the 
protein proportion of cow’s milk, a dilution of the perhaps un- 
necessary amount of fat, an increase in the carbohydrate, and, 
by the process of boiling the milk or using evaporated milk, 
an ultimate product which although admittedly different in 
composition from breast milk is nevertheless similar to it in 
at least three respects; it forms a fine, soft curd on gastric 
digestion; it is clean and relatively sterile; and it satisfactorily 
nourishes the great majority of infants. An occasional infant 
with a severe nutritional disturbance may do well when fed 
milk further modified by the addition of acid substances, but 
such preparations have not found sufficient use in this clinic 
to suggest their discussion here. 

CALCULATION OF FORMULAE 

Caloric Requirements.— The starting point in constructing 
a baby’s feeding program is to determine his total caloric re- 
quirement. There are two ways to do this and neither, if used 
alone, results in complete and universal success. The first vray 
is to calculate how much the infant requires by multiplying is 
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slightly less) of^ these calories should come from added carbo- 
hydrate, two thirds (or slightly more) from the milk used. If 
360 calories be sought instead of 350 (and for convenience, a 
difference of 10 or 20 calories either way is justified), it be- 
comes simple to specify two thirds, or 240, of these from milk 
(12 ounces), and one third, or 120, from sugar (1 ounce). 
Obviously, except for very concentrated formulae infrequently 
employed, the mixture ultimately arrived at should contain 
about as many calories per ounce (or be about “as strong”) as 
breast milk. This allows us 1 ounce total volume for each 20 
calories of food, and brings us to a total volume of 18 ounces. 
The formula then becomes: 


Milk 


Added carbohydrate 


Water to make 


Sugar 

Syrup 

Dextri- 

maltose 

Lactose 



240 calories (— 20=) 12 oz. 


120 calories (4-120=) 1 oz. 


18 oz. 


This method always supplies a sufficient caloric requirement 
and a proper amount of fluid; the protein component will al- 
ways be over 1% and not so high as 2 ounces per pound. The 
user of this method will learn to welcome certain amounts as 
being easily divided into convenient thirds for fractions of 
carbohydrate ounces, he will find 120, 180, 270, 360 and so 
on up to 720 calories to be quantities which always “come out 
right,” but if an infant requires some less handy number of 
calories, it can always be approximated by slightly increas- 
ing the milk component. Thus, if, as is bound to happen, our 
7-pound infant gains in weight to 8 pounds with associated gain 
in strength and need for food, it will be easy to offer not 360 
calories, but 400, as: 

14 oz. = 280 calories 

Added carbohydrate 1 ‘‘ = 120 

Water to make 20 “ 400 

Here the milk and added carbohydrate are not exactly in pro- 
portions of two thirds to one third, but sufficiently near, and 
at least not in the unsatisfactory range in which more than 
one third of all the calories are from sugar. Obviously, when 
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has its administration been that one can go into any one of the several ob- 
stetrical nurseries in the Boston area and say, “Offer this baby 3 ounces of 
BLI No. 3 every four hours,” with complete certainty that the patient will 
receive the mixture described. 

If this simple preparation be so justifiedly popular, why then condemn the 
proprietary concentrates and powders? For one reason, because they can be 
modified further only by dilution or concentration, not with respect to their 
various components; whereas a mild nutritional disturbance in an infant talcing 
the described formula may be met by omitting a portion of the added sugar, 
by removing some of the fat by total or partial skimming of the milk used, 
or by both procedures. Just as these may have been removed suddenly, they 
may be restored gradually. Moreover, the carbohydrate and the water may be 
withdrawn by almost imperceptible gradations, when, at seven to nine months, 
the infant is ready to take whole unmodified milk. These things cannot be done 
with the proprietary products. 


Replacement of Formula by Whole Milk. — ^Here we may 
describe how the process of replacing formula with whole milk 
works out. At seven months the infant weighs perhaps 15 or 
more pounds and we find that^ aside from some energy ob- 
tained from cereal or vegetables, he needs perhaps 700 calories 
from the formula and is thus receiving: 


Whole milk 24 ox. = 480 calories 

Added carbohydrate 2 = 240 

Water to make 36 “ = 720 


Any further increase in added carbohydrate as a milk modi- 
fier is not only unwise, but unnecessary, since carbohydrate 
has been introduced as cereal and vegetable. We may, there- 
fore, instruct the mother each week to remove 34 ounce of 
carbohydrate and 2 ounces of water and to add 1 ounce of 
milk. In two weeks the mixture has changed from that stated 
above to: 


Whole milk 

Added carbohydrate 

Water to make 

and in a month tor 

Whole milk 
Added carbohydrate 
Water to make ... 


26 oz. = 540 calories 
1 « = 120 “ 

34 “ = 660 “ 


28 or. 
0 “ 
32 “ 


and ultimately to plain milk. 



1442 


CLEMENT A. SMITH 


has its administration been that one can go into any one of the several ob- 
stetrical nurseries in the Boston area and say, “Offer this baby 3 ounces of 
BLI No. 3 every four hours,” with complete certainty that the patient will 
receive the mixture described. 

If this simple preparation be so justifiedly popular, why then condemn the 
proprietary concentrates and powders? For one reason, because they can be 
modified further only by dilution or concentration, not with respect to their 
various components; whereas a mild nutritional disturbance in an infant taking: 
the described formula may be met by omitting a portion of the added sugar, 
by removing some of the fat by total or partial skimming of the milk used, 
or by both procedures. Just as these may have been removed suddenly, they 
may be restored gradually. Moreover, the carbohydrate and the water may be 
withdrawn by almost imperceptible gradations, when, at seven to nine months, 
the infant is ready to take whole unmodified milk. These things cannot be done 
with the proprietary products. 


Replacement of Formula by Whole Mlk. — ^Here we may 
describe how the process of replacing formula with whole milk 
works out. At seven months the infant weighs perhaps 15 or 
more pounds and we find that^ aside from some energy ob- 
tained from cereal or vegetables, he needs perhaps 700 calories 
from the formula and is thus receiving: 


Whole milk 24 ox. = 480 calories 

Added carbohydrate 2 “ = 240 “ 

Water to make 36 “ = 720 “ 


Any further increase in added carbohydrate as a milk modi- 
fier is not only unwise, but unnecessary, since carbohydrate 
has been introduced as cereal and vegetable. We may, there- 
fore, instruct the mother each week to remove % ounce of 
carbohydrate and 2 ounces of water and to add 1 ounce of 
milk. In two weeks the mixture has changed from that stated 
above to: 


Whole milk 

Added carbohydrate 

Wafer to make 

and in a month tor 

Whole milk 

Added carbohydrate 
Water to make ... 


26 oz. = 540 calories 
1 « = 120 “ 

34 “ = 660 “ 


28 oz. 
0 “ 
32 “ 


and ultimately to plain milk. 



1444 


CLEMENT A. SMITH 


only when the bottle food is introduced in the first few days 
of the baby's existence; after that time, if the bottle is used 
simply as a replacement for a failing breast supply, no dis- 
turbance need be anticipated and no special deviations of 
proportions made. Indeed, so smoothly do infants alternate 
from breast milk to formulae of the general proportions de- 
scribed above that nurses in our premature station at the 
Lying-in Hospital are allowed to substitute formula for breast 
milk if necessary, without securing the individual approval of 
the staff. The number of our formula-fed premature infants 
thus varies in inverse proportion to the amount of pooled 
breast milk which happens to be available, and we see no 
especial difference in the appetite, digestion, or progress of 
well babies as the substitutions occur. 

There is an occasional newborn infant whose mother is, for 
sufficient reason, unable to attempt nursing and for whom a 
start must be made at once on formula. Here, preparations of 
20 calories per ounce with as much as one third of the calories 
from added carbohydrate may be beyond the powers of neo- 
natal digestion and absorption. At this period a simple and 
successful mixture has been one of almost equal parts of milk 
and water, with slightly less carbohydrate, such as: 

Whole milk 10 oz. = 200 calories 

Carbohydrate .... % “ r= 80 

Water to make 20 “ = 280 “ 

The infant may be offered 2 ounces of this Uvice on the 

second day of life, four times on the third day, and thereafter 
at four-hour intervals until, at about one week of age, the 
formula is replaced by the 20-calorie per ounce mixture so 
often referred to above. 

THE MECHANICS OF FEEDING 

One repeatedly encounters situations in which unimpeach- 
able formulae offered to infants free of infection or other 
abnormality do not' result in satisfactory progress, but actually 
in loss of weight, vomiting, or “spitting up,” and, what is more 
immediately distressing, fretting or crying, so that the entire 
household insists the physician do something immediately, 
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matter of infant, nipples, milk and feeder is a highly profitable 
subject for a few words between mother and doctor. Some 
surprising misconceptions occur, as when a mother recently 
complained that, in spite of everything she did, her baby would 
keep blowing bubbles up into his formula! I have found it 
very useful to explain the simple physics of the matter to 
beginners with babies. The milk must be replaced by air, and 
the longer the infant sucks on the nipple without letting go to 
allow the air to rush in, the greater will be the vacuum holding 
milk in the bottle, the more suction will be required by the lips 
and tongue, and the more air may be sucked in around the 
nipple. Therefore, most babies do better with a formula when 
the nipple is repeatedly removed from the mouth. This not 
only allows equalization of forces within the bottle, but it 
allows the infant to pause for breath, it encourages him to 
work harder at the nipple but for better results, and thus to 
feed with less dawdling. Many babies, particularly small ones, 
empty a nipple by closing it between the gums at the upper, or 
bottle, end and then exhausting its contents, but they continue 
to clamp down on the empty and collapsed nipple. 

If the mother is taught the essentials of this process, she can 
also learn to think not vaguely of colic and indigestion, but 
specifically of air swallowed by the infant, since all of them 
swallow some. One thing to teach her is simple percussion of 
the abdomen 'for tympany so that she may know what she is 
trying to remove, and whether it is actually present, and to 
what degree. Another help in avoiding the postprandial mechan- 
ical difficulties comes from placing the baby on his side or his 
abdomen when he is returned to his bed, and if the mother’s 
efforts to get rid of abdominal air are not completely success- 
ful, the baby may usually be made to manage the rest of the 
business for himself by keeping his mattress at such an angle 
that his head will be an inch or so above the level of his feet. 

FOODS OTHER THAN THE FORMULA 
Vitamins. — ^The infant should start taking vitamin C daily, 
ither as orange juice or as a 25-mg. tablet of the pure sub- 
tance, sometime during the first month. Since we have re- 
eatedly seen scurvy develop in infants whose parents were 
;alously boiling the orange juice, we warn against this un- 
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the baby’s mouth at the 10 a.m feeding. A week or so later, or 
when this technic is mastered, the same food may be added 
at 6 p.M. These feedings ultimately become breakfast and sup- 
per, just as the 2 p,m. feeding, to which a tablespoon of vege- 
table may be introduced after the cereal is well taken, becomes 
a mid-day dinner. 

Of late there has been a competitive spirit among mothers 
and even among physicians as to the early introduction of solids 
into the diet. One sees cereals begun at three, or even two 
months, but one also sees a definite increase in the number 
of very young infants with loose foul stools, distention, poor 
gain, and a general picture strongly suggesting the carbohy- 
drate and fat intolerance of celiac disease. Nothing is gained 
and something is risked by offering cereals or vegetables to 
these younger infants. 


DIET SUITABLE FOR AN AVERAGE BABY FROM TEN TO 
TWENTY-FOUR MONTHS OF AGE 

breakfast; 

8^-9 A.u. Orange juice — 4 oz. 

Cooked cereal 
Egg 

Applesauce or banana 
Toast or zivieback 
Whole milk — up to 8 oz. 

DINNER: 

1-2 p.sr. Green vegetable (spinach, carrots, peas, wax beans, squash, 
beets, or vegetable soup) 

Baked or mashed potato, or rice, spaghetti, or macaroni 
Scraped beef or chicken, broiled liver or liver soup (Meat to be 
minced until child is able to chew well) 

One of the following: baked apple, stewed pears, stewed apri- 
cots, junket, custard or gelatine dessert 
Zwieback 
\Vhole milk 

supper: 

5.30-6 p.sr. Soups, broth, or cereal 

Stewed fruit or any of the desserts given at the noon meal 
Dry toast or zwieback 
Whole miik 

Vitamin "D” in the form of at 

GIVE WATER FREELY BETWEEN MEALS. 

DO XOT ALI.OW FOODS AT OTHER TIMES THAN 
INDICATED ABOTO. 

DO NOT COAX CHILD TO EAT. 

Note: Use approved nulk, boiled for three minutes, unU'I child is one year 
of age. 
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Vitamin ”D” in the form of at 

GIVE WATER FREELY BETWEEN MEALS. 

DO NOT AU.OW FOODS AT OTHER TIMES THAN 
INDICATED ABOTO. 

DO NOT COAX CHILD TO EAT. 
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such therapy and it became apparent that such failures of re- 
sponse were associated with moderately severe hepatic insuf- 
ficiency,^ Thus, for the adequate intermediary metabolism 
between vitamin K and prothrombin, still almost wholly 
unknown, at least one factor required is the presence of an 
essentially normal liver. 

^ Sources of Vitamin K. — ^There are two main sources of 
vitamin K for human needs, an extrinsic source from the diet, 
most abundant in chlorophyll-containing plants, and an intrinsic 
derived from the bacterial flora of the gastro-intestinal tract. 
Dam considers the latter source the more important for human 
needs. The vitamin K from both plant and bacterial sources is 
fat-soIuble, requiring the presence of bile salts for absorption. 
Recently the chemical structure of both forms has been deter- 
mined and both have been synthesized. Both are naphthoquin- 
one derivatives. Of great interest and significance has been 
the discovery that certain synthetic analogues of natural vita- 
min K, particularly 2 -methyl- 1,4-naphthoquinone, possess even 
greater physiological activity than the natural material. Certain 
of these are water-soluble and therefore may be administered 
by mouth without bile salts, or parenterally. 

HYPOPROTHROMBINEMIA 

Vitamin K at the present moment finds its sole therapeutic 
use in the treatment and prevention of hypoprothrombinemia. 

A suggested classification of the clinical conditions in which 
hypoprothrombinemia in man may occur is therefore presented 
in Table 1. It will be observed that three mechanisms exist by 
which prothrombin deficiency may be produced: (1) nutri- 
tional deficiency of vitamin K including dietary deficiency, 
failure of manufacture of vitamin K by the intestinal bacterial 
flora and failure of absorption of the vitamin; (2) failure of 
production of prothrombin by the liver; and (3) increased 
destruction or utilization of prothrombin. 

The hypoprothrombinemia of hemorrhagic disease of the 
newborn is in all probability consequent upon the initial steril- 
ity of the gastro-intestinal tract. This hemorrhagic disorder has 
now been successfully treated with vitamin K and prevented 
by the administration of this factor.® It is of interest to note 
that Castle in 1938,^ correlating the observation that hemor- 
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say that either the method of Quick^ or that of Ziffren,^ when 
performed by someone familiar with the variables involved 
and when always controlled by the performance of a simul- 
taneous test on a normal individual, is probably adequate for 
clinical purposes. Recently, one of the technical difficulties lead- 
ing to the infrequent performance of these tests by small 
laboratories and private practitioners, namely the lack of avail- 
ability and of stability of the thromboplastin solution, has been 
overcome by the use of lyophilization.® 

A presumptive clinical diagnosis of hypoprothrombinemia 
can occasionally be made when one of the conditions listed in 
Table 1 is associated with the existence of a hemorrhagic 
tendency. However, the hemorrhagic diathesis due to hypopro- 
thrombinemia usually does not become apparent until the 
prothrombin falls below 30 per cent of normal. Hypoprothrom- 
binemia of less severity than this is frequently clinically 
significant. Also other causes for hemorrhagic tendency in these 
patients may exist, particularly vitamin C deficiency in the 
intestinal disorders and pbrinopenia in the liver group. Thus 
it cannot be emphasized too strongly that vitamin K therapy 
should always be controlled by the performance of tests for 
prothrombin concentration, particularly in the preoperative 
group. 

OUTLINE OF VITAMIN K THERAPY 

An outline of vitamin K therapy is presented in Table 2. 
The recently developed synthetic compounds possessing vita- 
min K activity have, because of their simplicity and cheapness 
of preparation, their ease of standardization and their greater 
water solubility, almost wholly replaced the previously used 
concentrates of the naturally occurring vitamin. These synthetic 
analogues for oral use are at present largely naphthoquinone 
derivatives. For parenteral use and for oral use without bile 
salts, two types of water-soluble preparations are being em- 
ployed, esters of naphthoquinone derivatives and naphthols. 
both of which are apparently effective. 

Indications.— -Vitamin K therapy is indicated when there 
exists definite evidence of hypoprothrombinemia or when a 
condition exists where hypoprothrombinemia is apt to develop 
An extremely important variant of the latter is in the last week 
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vitamin K therapy is of absolutely no value. At present, vita* 
min K is finding its chief and frequently life-saving value in 
the preoperative preparation of patients with existent or latent 
h}T)oprothronibineniia, particularly those with obstructive 
jaundice, and in the prevention of hemorrhagic disease of the 
newborn. 

Precautions. — Certain precautions must be taken in the 
preoperative preparation of surgical patients. Many of these 
patients exhibit a certain amount of transitory or permanent 
hepatic insufficiency. It is therefore imperative that a pro- 
thrombin test be done immediately preceding operation in 
order to make sure that the prothrombin level has responded 
to therapy. Surgery should not be attempted unless the pro- 
thrombin concentration is greater than 75 per cent of normal. 
If the patient does not respond to oral therapy, parenteral 
therapy should be tried. If this is unsuccessful in raising the 
prothrombin concentration, the transfusion of fresh blood or 
plasma will be the only means of raising it. 

Dosage. — ^The doses of the various preparations of vitamin 
K are presented in Table 2. With the doses recommended excel- 
lent therapeutic results have been obtained and no toxic mani- 
festations have been observed. The margin of safety between 
therapeutically effective doses and toxic amounts is with vita- 
min K fortunately very large. 

Effects of Vita min K in Persons vrith Liver Disease. — 
Very recently, the response of the prothrombin level of pa- 
tients with hypoprothrombinemia to vitamin K therapy has 
been used as a liver function test.® Persistent failure to respond 
despite massive therapy is apparently indicative of moderately 
severe hepatic insufficiency, and when the prothrombin con- 
centration falls in the face of adequate therapy the prognosis 
is usually grave. 

Summary. — To summarize briefly, vitamin K is particularly 
indicated in tlie treatment of patients with existent or latent 
hypoprothrombinemia associated with an essentially norma! 
liver and in the last week of pregnancy. With the proper use 
of this factor there should be a significant decrease in the in- 
cidence of hemorrhagic disorders, particularly postoperative 
hemorrhage, and there should be essentially no cases of hemor- 
rhagic disease of the newborn. 
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^ Epidemc Disease. — We can also face the threat of an 
increase in epidemic disease with more hope than in 1918, 
although there is much to learn. The extremely low typhoid 
fever morbidity in the A.E.F., compared to the terrible figure 
for the Spanish-American War, shows the advance in that 
aspect of preventive medicine from 1898 to 1918., But the 
World War was accompanied by a tremendous increase in 
typhus fever in Russia and Serbia, trench fever in Europe, 
and respiratory disease throughout the world. The battle is not 
won against respiratory infections, but what has been learned 
about the virus of influenza recently may stand us in good stead 
in the next few years. Certainly there is no aspect of medicine 
which is so important to the success of our national defense as 
the prevention of epidemic disease. Therefore, this discussion 
will be confined to this phase of military medicine. 

Disruption of Health Standards by War. — ^Although our 
normal public health controls are adequate to maintain an 
extremely high level of health in the community, war and even 
our present national defense effort upsets the normal distribu- 
tion of population enough to create new dangers. In England we 
can see the problems created by modern aerial warfare at their 
worst. Sewage and water systems are disrupted periodically, 
food stores are damaged by fire and water, great numbers of 
people are crowded night after night into bomb shelters with 
poor sanitary facilities, and large masses of the population are 
moved from urban to rural areas. In this country civilian gov- 
ernment must at least be prepared to face this same prospect. 
Military authorities already have to face the problems created 
by the concentration of large bodies of men in camps in rural 
areas and by the stationing of troops from the Arctic to the 
equator. 

CLASSIFICATION OF INFECTIONS ON THE BASIS OF THEIR 
ETIOLOGY AND MODE OF SPREAD 

The success of preventive medicine depends upon the degree 
to which we understand the epidemiology, etiology and immune 
responses to any infectious disease. Therefore, we must review 
the various types of infection which might be expected to en- 
danger our population or armed forces, and classify them ac- 
cording to their etiology and mode of spread. The following 
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Animal-borne Infections 

1. Birds, Virus. Psittacosis, equine encephalomyelitis 

2. Mice. Virus, Lymphoc^^tic choriomeningitis 

3. Rats. Rickettsial. Typhus 

Bacterial. Haverhill fever 
Spirochetal. WeiPs disease, rat-bite fever 

4. Rabbits. Bacterial. Tularemia 

5. Ground squirrels and other wild rodents. Bacterial. Plague, tularemia 

6. Herbivorous animals. Bacterial. Brucellosis, tuberculosis 

Wound Infections 

Pyogenic. Streptococcus, staphylococcus, colon bacillus, etc. 

Anaerobic. Gas gangrene, tetanus 

Obviously a list like this includes many diseases that would 
be fairly rare, but such infections as influenza and malaria may 
become tremendous menaces. Two methods of control of infec- 
tious disease are possible: individual prophylaxis and mass 
measures or sanitation. We shall consider what can be done 
along these two lines under each of the main headings. 

VIRUS RESPIRATORY INFECTIONS 

The respiratory infections due to viruses can probably be 
controlled only by immunization of the individual, since their 
mode of spread by droplets is such as to preclude adequate 
sanitary control. Furthermore, they are most contagious before 
the patient is aware that he is sick. Susceptibility among the 
nonimmune is universal, and with colds and influenza the dura- 
tion of immunity conveyed by a single attack is probably fairly 
short-lived, although with smallpox, chickenpox, mumps and 
measles the immunity is generally permanent. 

The greatest hazard of our military training program is the 
hasty crowding together of large masses of men, many of them 
from rural communities where their exposure to the communi- 
cable diseases of childhood has been minimal. These nonim- 
mune men provide an ideal soil for the propagation of 
epidemics. During the World War the record in the military 
camps in this country was as follows: 38,846 cases of measles; 
102,950 cases of mumps, and 473,279 cases of influenza. A few 
lessons seem to have been learned from this experience, and at 
present new men are being introduced into the camps in small 
groups, quarantined for two weeks before being allowed into 
the main camp, and these men are being toughened up gradu- 
ally. The latter is extremely important. Too often in 1918 the 
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enza bacillus of Pfeiffer, the pneumococcus and the staphylo- 
coccus may all act as causative agents in combination with the 
virus, and that the character of the pneumonia will depend 
somewhat upon the particular organism prevalent at the time 
of the outbreak of virus infection. 

Pneumonia. — ^During the past four years, interest has been 
centered on a disease which has been given a number of names, 
among them “virus” pneumonia, “Type X” pneumonia and 
atypical pneumonia. Whether this represents a single disease 
entity remains to be seen. These cases are characterized by a 
less abrupt onset than pneumococcal pneumonia, a moderate 
fever with slow pulse, leukopenia, a wandering type of pneu- 
monia with patchy consolidation moving from one part of the 
lung to another, a dry nonproductive cough and a rather pro- 
tracted course. The disease seems to be highly contagious, and 
a number of deaths have occurred. It resembles psittacosis 
more than any known infection, but proof of its etiology is 
lacking to date, although a number of agents have been sug- 
gested, including the rickettsia causing Q fever. 

Oommon Cold. — ^The cold will undoubtedly be the greatest 
nuisance among troop concentrations. Whether all “colds” are 
due to a virus is unknown. Coryza is a syndrome which may be 
produced by an allergic mechanism, as in hay fever, by such 
diseases as measles and pertussis at their onset, by numerous 
bacterial infections of the upper respiratory passages, particu- 
larly those due to pneumococci and hemolytic streptococci, 
possibly the virus of influenza in certain partially immune 
subjects, and by a “cold” virus or group of viruses which have 
been studied by Dochez and his associates, and by Long. 
Nobody knows whether infection with these latter viruses is 
always the trigger mechanism for bacterial infections such as 
lobar pneumonia, bronchitis, acute pharyngitis and tonsillitis. 
Some of Smilley’s work indicates that, once there is a high 
carrier incidence with one of the pneumococcus types, an epid- 
emic of the common cold will set off a whole series of attacks 
of otitis media, mastoiditis, sinusitis and pneumonia due to that 
pneumococcus. It is likely that the virulent pneumococci and 
streptococci possess the ability to attack and infect normal 
people alone, but that infection with the virus of the common 
cold lowers local resistance to bacterial infection and increases 
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of one of the sulfonamides until the temperature had been 
normal for forty-eight hours. The choice of drug would depend 
on the bacterial invader that was most prevalent. How effective 
this would be remains to be seen. 

The most hopeful measure for the control of measles and 
influenza is immunization. Passive immunization with placental 
extract or convalescent serum has been used extensively to 
modify or prevent measles, and might be used to stop an 
epidemic in a camp, if the number of those who had not had 
the disease were not too great. Were there an effective measles 
vaccine, its administration to all draftees who had not had 
measles would be indicated. 

Passive immunization, although theoretically feasible, has 
never been used to prevent influenza. Active immunization is 
under investigation on a large scale. The International Health 
Division of the Rockefeller Foundation is now producing large 
quantities of vaccine made from chick embryos inoculated with 
influenza A virus and distemper virus, since the latter has been 
found to enhance the immunizing potency of the influenza 
virus. As yet no figures are available on the efficacy of this 
vaccine, so no conclusions can be drawn. The discovery of a 
second influenza virus, influenza B, may mean that both viruses 
will have to be included in the vaccine. 

BACTERIAL RESPIRATORY INFECTIONS 

Epidemics of hemolytic streptococcus, meningococcus and 
pneumococcus infections are associated with a marked rise in 
the number of carriers in the population. This is natural, since 
the greater the number of carriers the greater the statistical 
chance of the organism reaching the highly susceptible subjects 
who are the first victims in an epidemic. As we pointed out 
earlier, viruses such as those causing influenza or the common 
cold may play an important role in promoting this spread and 
also in lowering local resistance in the respiratory passages. 
The result is that those who previously have harbored virulent 
organisms without symptoms, now develop bacterial complica- 
tions and further promote the spread of the bacteria by their 
discharges. Thus the respiratory infections of all types follow 
a seasonal incidence which tends to reach its peak in the winter 
months. Chilling and changes of temperature, the dryness of 
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Tuberculosis should be ruled out in new recruits by chest 
^-rays and history, and thus its incidence kept down in the 
armed forces. 

Diphtheria. — ^Diphtheria is a disease which should not oc- 
cur among our troops or civilians, but it doubtless will occur 
if the gravis form of infection gains headway. It could be 
readily eradicated if a pure toxoid were available for immuniza- 
tion. Unfortunately, although such a preparation has been 
produced experimentally, it is not yet available commercially. 
Ideally, all men new to the army should be Schick-tested and 
those giving positive reactions should be immunized with 
toxoid. However, toxoid as now produced contains considerable 
bacterial protein to which many adults are sensitive, so that its 
injection may lead to a severe local or even constitutional reac- 
tion. Toxin-antitoxin contains horse serum and is less effective 
as an immunizing agent, but can be used in adults. At present, 
the best plan would seem to be to Schick-test all men entering 
the services. Those with positive tests should be given a 1:100 
dilution of toxoid intradermally. If this shows no reaction in 
forty-eight hours, they may receive toxoid; if it is positive, they 
should not be immunized until a purer toxoid is developed. 
Alum toxoid is generally more effective as an immunizing agent 
than plain toxoid, one injection of the former being sufficient 
to reverse the Schick test in over 95 per cent of people. 

ENTERIC INFECTIONS 

Poliomyelitis. — ^I have listed poliomyelitis as a possible 
enteric infection because recent studies have indicated that 
the virus can frequently be isolated from the stools in both 
abortive and paralytic cases, even after the disease has sub- 
sided, and because it has also been isolated from sewage in 
epidemic areas. This does not prove that it is spread by flios 
and feces, but it does make it clear that reasonable enteric pre- 
cautions should be used in dealing with proved or suspected 
cases until more is known about its mode of transmission. For 
example, swimming in rivers contaminated with sewage should 
be absolutely forbidden when cases are known to be occurring. 

Typhoid and Paratyphoid Fevers. — The bacterial infec- 
tions of the intestines are an ever-present menace^ to large 
numbers of troops in the field. Despite the low typhoid rate in 
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that This is to be expected, since it acts within the lumen of 
the intestine rather than in the tissues, and later in the disease 
the bowel wall is invaded and ulcerated. 

Cholera. Cholera is largely an Asiatic disease at present, 
but if troops had to operate in that area, vaccination should 
be considered, since there is evidence that it is moderately 
effective. 

Toxic Food Poisoning’. — The toxic types of food poisoning 
result from the ingestion of food in which bacterial growth and 
toxin production have taken place outside the body. The staph- 
ylococcus is most often incriminated and flourishes particularly 
in fatty foods, such as cream and eclair fillings. Its toxin is 
relatively heat stable. Botulism is rare, but it is a danger if 
food spoilage occurs. Since the spores of B. botulinus are killed 
by commercial canning methods, it is of little importance ex- 
cept in home-canned foods. The only control of these diseases 
is by proper food handling. 

Protozoan Food-borne Infections. — The prevention of 
protozoan food-borne infections, such as irichiniasis, consists in 
the proper inspection of meat and thorough cooking. The inci- 
dence of trichiniasis has been rather closely correlated in this 
country with the practice of feeding garbage to hogs. Amebiasis 
in the tropics must be prevented by eliminating from the diet 
all uncooked food that cannot be peeled. 

VEmSREAL INFECTIONS 

The local prophylactic measures — condoms, careful washing 
with soap and water, silver proteinate instillation, and the ap- 
plication of calomel ointment — devised during the last war 
must be used in this field. The degree of effectiveness depends 
on how soon and how intelligently they are used. Sulfonamide 
prophylaxis of gonorrhea does not seem indicated, since it 
would have to be used too frequently, and sensitization to the 
sulfonamides might be induced. 

CONTACT INFECTIONS 

Cleanliness, fumigation of vermin-infested clothing, and care 
to avoid contact with patients in regions where diseases such 
as yaws, pinta and trachoma are endemic, are about all that 
can be done to prevent this type of infection. 
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the virus remains in high titer for some days during which 
mosquitoes may transmit the infection to other birds, horses, 
man and possibly rodents. Ticks have also been found capable 
of harboring the virus, so that it is possible that it may survive 
the winter in these arthropods. Equine encephalomyelitis is 
not much of a menace to man under ordinary circumstances, 
and is less important to military^ men since gasoline engines 
have largely replaced horses. In the event of an epidemic, there 
is an effective vaccine available. 

Malaria. — The mosquitoes which threaten the welfare of 
the Americas most are the members of the Anopheles group, 
since they transmit malaria. This disease is of tremendous 
military and economic importance throughout the southern 
United States, Mexico, Central America and northern South 
America, since we have no really good methods of control. 
Anopheline mosquitoes are wild breeders, and their extermina- 
tion involves extensive draining and oiling of swamps. In recent 
years Anopheles gambiae has been imported into Brazil from 
West Africa. This vicious mosquito breeds around human 
habitations, has no natural enemies, and is very susceptible to 
infection, particularly with the plasmodium of aestivo-autum- 
nal malaria. Thus epidemic malaria has followed this mosquito 
in its spread through Brazil, where the government and the 
Rockefeller Foundation are attempting to localize it. The 
actual control of malaria resolves itself into either sending 
susceptible troops to malarial areas for very short periods at 
a time, or giving prophylactic quinine, which serves to keep the 
infection latent. 

Plague. — In our own rural areas we have a number of dis- 
eases which are actual or potential menaces to people whose 
outdoor life brings them into contact with wild animals or 
insects. Plague infection exists in many wild rodents of the 
West, in whom it is kept endemic by blood-sucking insects, 
particularly fleas. As long as there is no extensive contact with 
these animals or extensive flea infestation of troops, epidemics 
need not be feared, but the reservoir exists. In South America 
a few cases of plague continue to occur, and pneumonic cases 
were reported in Ecuador this year. 

Tularemia. — ^Tularemia, like plague, is a rodent disease, 
kept alive among rabbits by blood-sucking insects, but one 
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Zinsser, and are available against typhus and Rocky Mountain 
spotted fever. The best protection against these diseases under 
ordinary circumstances is to avoid ticks and vermin and to 
keep rats under control. 

^ Weirs Disease. — Rats, like ticks, carry a number of infec- 
tions communicable to man. In addition to plague and typhus, 
they harbor the organisms of Weil’s disease and rat-bite fever! 
Weil’s^ disease is a severe infection with fever, jaundice, albu- 
minuria, and edema, caused by Leptospira, which may be ac- 
quired by contact with or ingestion of the excreta of infected 
animals, particularly in water or sewage. Leptospira ictero- 
hemorrhagiae is carried by rats, L. ca^ticola by dogs, and both 
animals shed the organisms in the urine. 

Rat-bite Fever. — This disease is of two types, Haverhill 
fever and infection with Spirilhmt minus. Haverhill fever is an 
acute febrile polyarthritis with an erythematous rash due to 
the Streptobacillus moniliformis, which is a member of the 
group of pleuropneumonia-like organisms. Spirillum minus in- 
fection is characterized by a primary chancre and a secondary 
stage much like S3q)hilis, with bouts of fever at five- to ten-day 
intervals. The prevention of all these infections depends on the 
control of rats, a difficult matter when buildings are being 
bombed so that the rats are constantly disturbed. 

WOUND lOTECTIONS 

The pathogenesis of anaerobic wound infections is fairly well 
understood. Most native soil and all heavily manured soil is 
contaminated with the spores of the tetanus bacillus and gas 
gangrene organisms. Spores of the latter are found in the wool 
of most uniforms. When war wounds are received, soil and bits 
of wool are blown deep into the wound. If the spores lodge in a 
site where tissue necrosis occurs as a result of trauma, irritation 
from foreign bodies, or pyogenic infection, conditions will be- 
come sufficiently anaerobic to permit germination of the spores, 
and infection may result. 

Thus, the most important measures^ in the control of these 
infections are removal of all devitalized tissue and foreign 
bodies, and the prevention of pyogenic infection. Pyogenic im 
fection, as tlie British have recently emphasized, may result 
from the contamination of wounds with virulent staphylococci, 
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immunized against the disease with alum toxoid. Two doses of 
O.S cc. each of this material given intramuscularly at an in- 
terval of eight weeks constitute a primary course. At the end 
of four years, or if an injury is sustained, another 0.5 cc. dose 
should be given. Within a week in a previously immunized 
person this will produce a far higher titer of antitoxin than 
could be achieved by passive immunization. It will persist for a 
number of months, obviating the necessity for re-injection of 
antitoxin at subsequent operations to prevent delayed tetanus. 
Any immune person given tetanus antitoxin should be given 
active immunization at the same time, so that additional anti- 
toxin will not be necessary. Tetanus alum toxoid, unlike diph- 
theria toxoid, does not produce significant reactions when 
properly prepared. 

SUMMARY 

An attempt has been made to present some of our present 
knowledge of the epidemiology and etiology of those infectious 
diseases which might endanger our troops and civilians in the 
event of war. 

Members of the armed forces should certainly be immunized 
against smallpox, typhoid and paratyphoid fevers, and tetanus. 
Those sent to the tropics should receive yellow fever vaccine. 
Influenza vaccine should be prepared so that it can be used if 
necessary in an attempt to check the spread of epidemic in- 
fluenza among troops and civilians. Vaccines against typhus, 
Rocky Mountain spotted fever, cholera and perhaps plague 
should also be held in readiness in case our military forces 
are called upon to operate in areas where these infections are 
endemic. 

Mosquito control programs in the southern states and rat 
control programs in all our cities and towns would be a real 
contribution to the cause of national defense. 
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*-ray apparatus), it is possible to operate the newer machines without anv 


For ordinary recording to see if the waves are normal or 
abnormal, four to six electrodes must be fastened to the scalp. 
Usually two or three are placed on each side of the head. The 



Fig. 180. — ^The patient lies on the litter as the electrodes are applied. Note on 
wall the box into which pin~jack ends of electrodes are inserted. Inset . — An 
electrode. Flat part is a simple solder disk that is fastened to the scalp. The 
pointed end is an ordinary pin jack for insertion into the box near the patient’s 
bead. (Figs. 180, 181, 185 appeared in the St. Louis Post Dispatch, Sept. 29, 
1940, in an article describing the laboratory.) 


hair is not cut. The scalp is lightly cleansed with a little ace- 
tone at points 2 cm. in diameter over frontal, parietal and 
occipital regions. Onto these clean surfaces a bit of ordinary 
electrocardiographic electrode paste is well rubbed. A 5-mni. 
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has had experience in neurophysiology and elementary radio engineering, he 
will avoid the need of frequent consultations with specialists in these subjects 
and can be relatively independent. A few months spent visiting various Brain 
Wave Laboratories in the neighborhood, a dozen evenings spent in reading, 
and a conservative, cautious attitude in interpretation for the first year is 
probably sufficient preparation for the beginner. 

Artifacts.— The clinical interpretation of these records is like that of the 
j:-ray and the electrocardiogram. A good general training in medicine plus a 
knowledge of the limitation and sources of error will do more to prevent 
ridiculous claims of the powers of this apparatus than anything else. It is to 
be kept in mind that the sensitivity of the apparatus is so great that electrical 
disturbances in the air such as an exposed unshielded, alternating current wire 
or the waves from a sparking commutator of a nearby motor will introduce 




Fig. 181. — A view of the Brain Wave Laboratory showing two sets of 
cicctrocncephalographic apparatus. One of these is portable, on wheels, for use 
in the operating room or on wards for patients too ill to be brought to the 
laboratory. 


artifacts consisting of high-voltage, 60 per second (60 cycle) waves into the 
record. This type of artifact is readily identified and can usually be eliminated 
by suitable shielding, condensers, or grounding of the offending source of this 
aerial broadcast. Chewing, swallowing, frowning, tensing neck muscles, etc., 
introduce muscle potentials in the record that are also readily identified after 
a little experience, and can usually be corrected by the subject. Slow swings 
of the baseline with high-voltage spikes arc due to gross movements of the 
subject that jiggle the electrodes and build up static discharges. The 2 to 3 
per second, sharp-pointed waves produced by eye movements such as^ blinlb 
arc easily recognized after a short while, and can be stopped by having the 
subject fix his eyes on a point on the wall. Loose contacts, defects in the 
apparatus, bad batteries, short circuits and so on arc identified only with ex- 
perience and arc not common. It is important to keep all such artifacts in 
mind and be thoroughly familiar with them. 




ROBERT S. SCHWAB 

has had experience in neurophysiology and elementary radio engineering, he 
Will avoid the need of frequent consultations with specialists in these subjects 
and can be relatively independent. A few months spent visiting various Brain 
Wave Laboratories in the neighborhood, a dozen evenings spent in reading, 
and a conservative, cautious attitude in interpretation for the first year is 
probably sufficient preparation for the beginner. 

Artifacts.— The clinical interpretation of these records is like that of the 
x-ray and the electrocardiogram. A good general training in medicine plus a 
knowledge of the limitation and sources of error will do more to prevent 
ridiculous claims of the powers of this apparatus than anything else. It is to 
be kept in mind that the sensitivity of the apparatus is so great that electrical 
disturbances in the air such as an exposed unshielded, alternating current wire 
or the waves from a sparking commutator of a nearby motor will introduce 




-M.. 

■f 

1 jl—^l 
rJ' 




Fig. 181. — A view of the Brain Wave Laboratory showing two sets of 
cicctrocncephalographic apparatus. One of these is portable, on wheels, for use 
in the operating room or on wards for patients too ill to be brought to the 
laboratory. 


artifacts consisting of high-voltage, 60 per second (60 cycle) waves into the 
record. This type of artifact is readily identified and can usually be eliminated 
by suitable shielding, condensers, or grounding of the offending source of this 
aerial broadcast. Chewing, swallowing, frowning, tensing neck muscles, etc., 
introduce muscle potentials in the record that are also readily identified after 
a little experience, and can usually be corrected by the subject. Slow swings 
of the baseline with high-voltage spikes arc due to gross movements of the 
subject that jiggle the electrodes and build up static discharges. The 2 to 3 
per second, sharp-pointed waves produced by eye movements such as blinlb 
are easily recognized after a short while, and can be stopped by having the 
subject fix his eyes on a point on the wall. Loose contacts, defects in tlie 
apparatus, bad batteries, short circuits and so on arc identified only with ex- 
perience and arc not common. It is important to keep all such artifacts in 
mind and be thoroughly familiar with them. 






1482 


ROBERT S. SCHWAB 
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Fig. 183.— A comparison of normal and abnormal brain wave tracings 
arranged diagrammatically. Note higher voltage in abnormal waves and clear 
difference between the normal and abnormal pattern. 


ABNORMAL ELECTROENCEPHALOGRAM 


There are three distinct deviations from the normal brain 
wave pattern encountered in the clinical laboratory: 

1. The waves may become slower than 9 to 11 per second: waves from 

1 to 7 per second are called delta or slow wav^es. 

2. The waves may have increased voltage, 

3. They may have a depressed v^oltagc. 


Pathological states of the brain are usually associated with 
one or more of these abnormalities. It must be pointed out here 
that normal electroencephalograms imply a brain awa^e and 
in an adult. Children have slower normal waves and infants 
may have irregular potentials as slow as 1 to 2 per second that 
would be grossly abnormal for an adult. Therefore, the age of 
the subject must be considered and corrections applied for 
children under twelve (Lindsley’). Furthermore m normaj 
sleep the waves slow down and m deep, heavy ® P 
1 a.L (Loomis® and Kleitman") 2 and 3 per second 
be encomtered. The subject must therefore be awake during 
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difference between the normal and abnormal pattern. 
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both carefully synchronized. In such a picture it is seen that 
wave spikes appear six to eight seconds before the movements 
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Fig. 184 . — Some examples of electroencephalograms daring slight attacks. 


and sounds previously described are noticeable. A great many 
patients are unaware of the presence of these small lapses and 
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MENTAL AND NEUROLOGICAL DISORDERS 

A second group of patients who show abnormal brain waves 
are behavior problem children; 40 per cent of all psychotics; 
and patients with a variety of diffuse cerebral diseases such as 
chorea, encephalitis and general paresis. The apparatus here 
simply confirms the impression that structural damage to the 
brain is often seen in these disorders, and gives an indication 
of how extensive this may be. 

A fifty-six-year-old woman was admitted to the private wards because of 
bizarre behavior, temper outbursts, and carelessness in her personal appearance. 
There was a long history of psychogenic difficulties and family trouble. The 
findings of neurological, spinal fluid and x-ray studies were normal. Electro- 
encephalograms showed 3 to S per second waves all over the head greatly in- 
creased with moderate overbreathing. Subsequent air studies showed cortical 
atrophy. 

BRAIN TUMORS 

A third field is of interest to the neurosurgeon. Tumors, ab- 
scesses and clots usually cause, a local disturbance in the 
brain wave pattern. By means of a multi-channel machine and 
the use of sixteen scalp electrodes it is possible to localize the 
region of this abnormal electrical activity (Williams and 
Gibbs,^" Fig. 185). 

A forty- three-year-old man was admitted to the neurological service with 
weakness of his left leg and attacks of numbness on his left side. Elcctro- 
encephalographic examination showed a sharp focus in the upper left parietal 
region. Operation revealed a meningioma in this area. A month later a normal 
brain wave record was obtained. 

In this case the neurosurgeon felt that the neurological exam- 
inatiem, :r-ray of the skull and positive electroencephalogram 
were enough for surgery without the need of air studies. 

A woman of thirty-five was admitted to the hospital in 1938 with focal 
seizures in her right hand. The findings from lumbar puncture, air encephalog- 
raphy, and x-ray examination were normal. Just after a seizure the right arm 
was weak and the patient showed some aphasia. Electroencephalograms showed 
a sharp area of high voltage, and fast activity over the left temporal-frontal 
region above the ear. Elsewhere the record was normal. Operation under this 
area revealed a malignant infiUraimg tumor. Direct cortical potentials from 
this area recorded in the operating room from the exposed brain showed the 
same fast activity seen from the surface electrodes. Five cm. away, over the 
normal cortex, normal waves were found. 

Recently at the Massachusetts General Hospital Brain Wave 
Laboratory a group of 417 electroencephalographic localizn- 
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Of eighty-nine doubtful or poor localizations, 44 per cent were 
correct. Where no electrical focus was found, the subsequent 
course showed a 91 per cent correct result (213 cases) In 
three other laboratories similar results have been reported. It 
is to be emphasized here that this new method of localizing 
intracranial lesions must not be regarded as a substitute for 
other methods, such as a careful neurological examination or 
air studies, but as a check and additional tool to aid the surgeon 
at his task. 

ITEW FIELDS 

The changes in the brain wave records are closely related to 
states of consciousness.^^ When the low oxygen — or low blood 
sugar — or anesthetic agents of various kinds are tried on sub- 
jects, or even animals, recording of the brain wave record 
proved valuable indication of whether the cerebral cortex is 
normal or abnormal. In the examination of aviators and auto- 
mobile drivers, testing with this sort of apparatus may provide 
important data regarding misfits and failures. 


SUMMARY 

In 1937 the Brain Wave Laboratory of the Massachusetts 
General Hospital was opened. About twenty patients were 
examined each month. In 1941, 240 to 260 examinations are 
being made each month, and the test is firmly established as a 
part of the diagnostic procedures patients may require. It is 
extremely useful in aiding the diagnosis of epileptics and in fol- 
lowing their therapy. It may differentiate abnormal behavior 
or psychosis of structural origin from purely psychogenic 
disorders. It is helpful in localizing intracranial lesions of all 
sorts. It is a useful tool in physiological research on the cere- 
bral cortex, being an indicator of the level of consciousness. 
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Bacillary dysenter>^, Sept., 1392, 
1469 
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pelvic origin, Ja?t., 50 
Barbiturates, anesthesia with, March, 
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ingestion, suicide from, March, 415 
Begonie and Tribondeau law, May, 811 
Benzidine test for occult blood, 
March, 562 

Bequerel rays, July, 874 
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Biliary tract pain, Jan., 23 
Biopsy in carcinoma of cervix. July, 
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Birth marks, radium treatment, July, 
946 

Bladder, calculi, Jan., 263 
carcinoma, roentgen treatment. 
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Blood disorders in infancy and child- 
hood, diagnosis and treatment; 
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dyscrasias, fever in, Jan., 295 
roentgen diagnosis. May, 669 
occult, benzidine test, March, 562 
reactions from sulfonamides, bone 
marrow examination by sternal 
puncture in, May, 663 
serum, phosphatase determination, 
in differential diagnosis of 
jaundice. May, 841, 844 
sodium concentration, in Addi- 
son's disease, May, 798 
show, in carcinoma of cervix, July 
887 

Bone marrow examination by sternal 
puncture, May, 663 
Bones, pain in, Jan., 63 

tumors, roentgen diagnosis, July, 
1041 

roentgen treatment, July, 1004 
Brain, congenital defects, convulsions 
in, March, 509 
injuries, March, 393 

by shock treatment in psychoses. 
May, 741 . 

tumors, electroencephalography in. 
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head pain from, Jan., 4, 12 
roentgen treatment, July, 993 


Brain waves, study of, Sept., 1477 
Braxton Hicks version in placenta 
praevia, May, 653 

Breast, abscess, roentgen treatment, 
May, 643 

carcinoma, roentgen treatment, July, 
996 

feeding, Sept., 1435 
Breech delivery, Jan., 271 
extraction, Jan., 271 
Brewer's yeast in pregnancy, May, 621 
Brill's disease, Sept., 1473 
Bromides in epilepsy, Sept., 1339 
in peptic ulcer. Sept., 1365 
Bronchiectasis simulating tuberculo- 
sis, Sept., 1255 

Bronchiogenic carcinoma, roentgen 
treatment, July, 1000 
Bronchopneumonia, resolving, simu- 
lating tuberculosis, Sepl., 1269 
Bronchoscopic drainage in pulmonary 
abscess, March, 553 
Burns of eye, March, 370 
Bursitis, Jan., 65 


Cachexia nervosa, May, 755 
Calcaneus, epiphj'sitis, Jan., 106 
Calciferol in pregnancy, May, 622 
Calcium gluconate in cancer, Jan., 
128 ^ 

Calculi, vesical, Jan., 263 
Calvarium, tumors, and conditions 
which may simulate them roent- 
genological ly, July, 1106 
Carbarsone in amebic dysentery', 
Sept., 1390 
Carbon monoxide poisoning, March, 
437 

Carbuncles, radium treatment, July, 
954 

roentgen treatment, July, 958 
Carcinoma, bronchiogenic, roentgen 
treatment. July, 1000 
embryonal, of kidney, July, 1002 
of testis, July, 1002 
fever in, Jan., 296 
intra-oral, roentgen treatment, July, 
991 

metastatic, of bone, roentgen diag- 
nosis, July, 1050 
of skull, roentgen diagnosis, July, 

nil 

of bladder, roentgen treatment, 
July, 1002 

of breast, roentgen treatment, July, 
996 

of cendx, diagnosis, July, 886, 894 
direction of therapeutic effort in, 
JiJy, 885 
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Convalescent serum in poliomyelitis. 
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its application in medicine, /on., 
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Convulsions in infancy and childhood, 
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Cough, treatment, Jan., 200 
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Cul-de-sac, anatomic variations, con- 
trast myelography in, July, 1078 
Curies and radium, July, 875 
Cystic hvgroma, irradiation of, July, 
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Cystitis, postoperative, Sept., .1431 
Cysts, hemorrhagic, of bone, roentgen 
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of urethra, Jan., 248 
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circumstances of, March, 429 
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duration of, March, 428 
Dehydration therapy in epileps}’, 
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Delirium, alcoholic, chronic, May, 716 
tremens, May, 715 
Dementia paralytica, May, 729 
praecox, May, 710 
shock therapy, May, 735 
Dermatitis, Jan., 181 
atopic, Jan., 185: March, 538 
mycotic, Jan., 188 
occupational, Ja7i., 183 
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Desoxycorticosterone acetate m Addi 
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surgical, for carcinoma of rectum, 
July, 937, 939 

Diet for infants, Sept., 1448, 1449 
in amebic dysentery, Sept., 1388 
in diabetes, Sept., 1216, 1217 
in hypertension, Jan., 136 
in migraine, Sept., 1327 
in nephritis, Sept., 1403, 1404, 
1410 ^ 

in peptic ulcer, Sept., 1365 
in prevention of colds, Jan,, 202 
ketogenic, in epilepsy, Sept., 1342 
psychoses and, May, 742 
Dilantin sodium in epilepsy, Sept., 
1339 

Diphtheria, prevention, in military 
forces. Sept., 1468 
treatment. Sept., 1273 
Diplegia, spastic, March, 510 
Diuretics in nephrotic edema, Sept., 
1412 

Diverticulum of bladder, Jan., 263 
of urethra, Jan., 251 
Dream state, postepilepfic. May, 729 
Drug psychoses. May, 717 
Duodenal drainage in cholecystitis, 
Sept., 1385 
ulcer, Sept., 1363 
complicating exophthalmic goiter, 

^ Sept., 1355 

simulating tuberculosis, Sept., 
1264 

Duodenum, diseases, pain in, Jan., IS 
Dysenter 3 % amebic, Sept., 1387 

simulating tuberculosis. Sept,, 
1262 

bacillary. Sept., 1392 
prevention, in military forces, 
Sept., 1469 
Dysmenorrhea, Jan., 52 
roentgen treatment, July, 972 


Eardruxx, incision, May, 695 
Eczema, atopic, Jan., 185; March, 538 
in adults, Jan., IS I 
in infants and children, Jan., 184 
roentgen treatment, July, 967 
Edema, angioneurotic, March, 537 
cerebral, March, 395, 399 
nephrotic, Sept., 1411 
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Fibrous plaques of penis, radium 
treatment, July, 952 
First aid in industrial injuries, March, 
365 

Fistula, arteriovenous, of spinal cord. 
July, 1084 

Fluoroscopy, dangers, March, 345 
Food allergy, limitations of, March, 
529 

Forceps, Willett’s, May, 652 
Foreign bodies in eye, March, 371 
Fractures of skull, March, 392, 398 
reduction, roentgenoscopic, risks to 
physician, July, 1013 
roentgen examination, medicolegal 
aspects, March, 335, 337 
Frei test, May, 835 
Freiberg’s disease, Jan,, 104 
Fulguration for carcinoma of rectum, 
July, 937 

Furuncle, roentgen treatment, July, 
958 

Fusion in joint injuries, Jan., 75 

Gallbladder disease, Sept., 1377 
pain in, Jan., 23 
treatment, Sept., 1377 
Gallstones, Sept., 1380 
Galvanic current, use of. May, 818 
Gamma rays, July, 876 
Gas bacillus infection, puerperal, May, 
634 

gangrene, chemotherapy, March, 
382, 385, 460 

prevention, in military forces, 
Sept.,' 1474 

Gas-saving devices, dangers, March, 
442 

Gastric examination, technic, March, 
559 

ulcer, Sept., 1363 

Gastro-intcstinal allergy, March, 540 
therapy in migraine. Sept., 1326 
tract, carcinoma of, roentgen treat- 
ment, July, 1006 
pain, Jan., 16 

roentgen examination, risks to 
physician, July, 1013 
Gastroscopy, March, 568 
General paresis, May, 729 
Genitalia, female, carcinoma of, malig- 
nancy according to location, 
July, 912 

radium treatment, July, 905 
Genito-urinary tract, injuries, March, 

378 

pain, Jan., 24 

Giant cell tumor of bone, roentgen 
diagnosis, July, 1056 


Ghoma, cranial changes in, July, 1111 
Glomerulonephritis, Jan., 169, 173; 
Sept., 1399 

Goiter, exophthalmic, treatment, Sept., 
1347 

Gonadotropic substances, Jan., 156, 
157, 165 

use in female, May, 612 
Gonococcal infections, puerperal, May, 
638, 640 

Gonococcus, culture identification, 
May, 833 

staining, May, 833 

Gonorrhea, infantile, estrogen ther- 
apy, May, 610 

laboratory diagnosis, May, 833 
sulf^yridine and sulfathiazole in, 
march, 470 

Gonorrheal salpingitis, Jan., 39 
Gout, Jan., 69 
Grand mal, Sept., 1331 
Graves' disease, Sept., 1347 
Growth hormones, May, 612 
Gumma of myocardium, May, 793 
Gynecology, endocrine therapy in, 
Jan., 155; May, 607 


Hallucinosis, alcoholic, acute, May, 
716 

Hay fever, perennial, March, 537 
Head injuries, March, 367, 392, 393 
pain, differential diagnosis and treat- 
ment, Jan., 3 

Headache, Horton's, Jan., 78 
in brain tumor, Jan., 4 
in cervical vertebral disease, Jan., 
1 , 13 ^ 

indurative, Jan., 7, 12 
migrainous, Jan., 9, 12; March, 539 
! neurotic, Jan., 10, 13 
nodular, Jan., 7, 12 
Heart disease, common forms, treat- 
ment, Sept., 1177 
complicating exophthalmic goiter 
Sept., 1351, 1354 
coronary. Sept., 1187, 1190 
rheumatic, Jan., 88; Sept., 1178, 
1181 

sulfanilamide in, prophylactic, 
March, 473 
syphilitic, Jan., 91 
failure, congestive, Sept., 1192, 1194 
chemotherapy, Sept., 1211 
in nephritis, Sept., 1406 
muscle disease, Jan., 98 
pain, relief of, Jan., 87 
syphilis, May, 789 

Heat -regulatory mechanism, disorders 
of, fever in, Jan., 296 
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716 
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Head injuries, March, 367, 392, 393 
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Headache, Horton's, Ja7i., 78 
in brain tumor, Jan., 4 
in cervical vertebral disease, Jan., 
7, 13 

indurative, Jan., 7, 12 
migrainous, Jan., 9, 12; March, 539 
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Iodine, preoperative, in hyperthy- 
roidism, Sept.^ 1348 
Iodized oil for contrast myelography, 
July, 1068 6 H y. 

Irradiation., See Roentgen and Radium. 


Lipoid rnetabolism, diseases, sterna! 

aspiration in, May, 669 
Liver, diseases, pain in, Jan., 23 
functional tests, practical applica- 
tion, March, 593 


Ito-Reenstierna in^adermal test for Lo\v frequency currents, use of. May, 
chancroid, May, 835 o«n ^ 


JACKSONTAN epilepsy. Sept., 1332 
Jaundice,^ differential diagnosis by 
combined scrum phosphatase de- 
termination and cephalin floccu- 
lation test, May, 837 
hemolytic, roentgen diagnosis. May, 
671 

laboratory procedures employed in. 
May, 837, 839 

Jejunum, pain from, Jan., 19 
Joints, injuries, March, 385 
pain in, Jan., 63 
Jury, doctor as witness before, March, 
303, 434 


Keloid, roentgen treatment, July, 969 
Ketogenic diet in epilepsy, Sept., 1342 
Kidney, diseases, pain in, Ja7t., 24 
injuries, March, 378 
malignant tumors, roentgen treat 
ment, July, 1001 
Korsakoff's psychosis, May, 716 


Labor, prognosis, from roentgeno- 
logic pelvimetry, July, 1035 
Laboratories, clinical, relation to the 
practicing physician. May, 823 
Lacerations of ej^e, March, Z12 
of scalp, March, 398 
Lactation, vitamins and, May, 625 
Larynx, carcinoma, roentgen treat- 
ment, July, 992 

Lead encephalopathy, March, 505 
Legal medicine, symposium on, March, 
303 ^ 

Leonticisisossca, /w/y, 1107 
Leukemia, lymphatic, simulating tu- 
berculosis. 1270 

roentgen diagnosis, May, 669 
roentgen treatment, July, 987 
Lichen simplex chronica, roentgen 
treatment, July, 967 
Widal, July, 967 

Ligaments of back, pain from, Jan., 73 
Ligamentum Oavum, hypertrophy of, 
contrast myelography in, July, 
1078, 1099 

Lipiodol for contrast mj^elography, 
July, 1068 


819 

Lumbar puncture in cerebral edema, 
March, 399 

in poliomyelitis, May, 690 
Lung, abscess, diagnosis and treat- 
^ ment, March, 545 
simulating tuberculosis, Sept., 
1257 

carcinoma, simulating tuberculosis, 
Sept., 1257 

diseases, roentgen diagnosis, medi- 
colegal aspects, March, 342 
infarction, abdominal pain in, Jan., 

, 29 ^ 

injuries, March, 373 
monilia infection, simulating tuber- 
culosis, Sept., 1265 

Lymph nodes, cervical, actinomycosis 
of, irradiation in, July, 955 
metastatic tumor, irradiation 
of, July, 995 
Lymphangioma, radium treatment, 
July, 947 

Lymphedema of face, radium treat- 
ment, July, 949 
Lymphoblastoma, roentgen treatment, 
July. 987 

Lymphogranuloma inguinale, Frei 
test, May, 836 
sulfanilamide in, March, 462 
L^^mphopathia venereum, Frei test, 
May, 836 


Malaria, prevention, in militarj' 
forces. Sept., 1472 

Malignancy of carcinoma of female 
genitalia, July, 912 
Malignant tumors, roentgen treat- 
ment, July, 973, 979 
Mandelic acid in urinary tract infec- 
tions, Sept., 1426 

Manic-depressive psychosis. May, 712 
Mapharsen in syphilis, May^ 777 
by intravenous drip, May, 781 
Marijuana addiction, psychosis due to. 
May, 722 

Mastitis, puerperal, roentgen treat- 
ment, May, 641 

Measles, convalescent serum, in pro- 
phylaxis, Jan., 230 
in treatment, /an., 232 
prevention, in military forces, Sept., 
1463 
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Ligaments of back, pain from, Jan,, 73 
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1078, 1099 

Lipiodol for contrast mj^elography, 
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test, May, 836 
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Malaria, prevention, in militar>’ 
forces. Sept., 1472 
Malignancy of carcinoma of female 
genitalia, July, 912 
Malignant tumors, roentgen treat- 
ment, July, 973, 979 
Mandelic acid in urinary tract infec- 
tions, Sept., 1426 
Manic-dcpressi\T psychosis. May, 712 
Mapharsen in syphilis, May, 777 
by intravenous drip, May, 781 
Marijuana addiction, psychosis due to. 
May, 722 

Mastitis, puerperal, roentgen treat- 
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in treatment, /an., 232 
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Neoarsphenamine in bacterial endo- 
carditis, Sept.^ 1184 
in pulmonary abscess, March, 550 
in syphilis, by intravenous drip. 
May, 780 

in urinary tract infections, Sept,, 
1431 

Neoprontosil, March, 471 
Nephritis, acute, convulsions in, March, 
502 

treatment, Jan., 169; Sept., 1399 
Nephrosis, Jan., 173 
treatment, Sept., 1399, 1411 
Nervous system, tumors, roentgen 
treatment, July, 993 
Nerves, lesions, pain from, Jan., 55 
Neuralgia, headache from, Jan., 7 
Neuritis, avitaminotic, Jan., 58 
from focal infection, Jan., 59 
postherpetic, Jan., 57 
Neuroblastoma of skull, metastatic, 
July, 1111 

Neurodermite, roentgen treatment, 
967 

Neurofibroma of spinal cord, July, 
1083, 1084 

peripheral, pain from, Jan., 59 
Neuroses, post-traumatic, March, 323 
Neurotic headache, Jan., 10, 13 
Nevi, congenital, radium treatment, 
July, 946 

Newborn, convulsions of, March, 486 
hemorrhagic disease, vitamin K in, 
May, 619, 661; Sept., 1452 
vitamin requirements, May, 625 
Niche of peptic ulcer, July, 1118 
Nitrogen treatment of psychoses, 
May, 738 

Nitroprusside test for acid in urine, 
Sept., 1343 

Nitrous oxide oxygen anesthesia, 
March, 587 


Obesity in diabetes, 1213 
Occupational dermatitis, Jan., 183 
diseases, medical aspects, March, 
357 

medicolegal aspects, March, 347 
Oliguria in nephritis, Sept., 1405 
Opiate and cocaine addiction, com- 
bined, May, 721 
Opiates in cancer, Jan., 118 
Orbit, tumors, treatment, July, 995 
OiT*s treatment of wounds, March, 
383; Sept., 1475 

Osteitis, carcinomatous, differentiated 
from osteitis deformans, July, 
1063 

chronic sclerosing, July, 1062 


Osteitis circumscripta, July, 1114 
deformans of skull, July, 1114 
Osteochondroma, July, 1054 
Osteodystrophia fibrosa cystica, roent- 
gen diagnosis, July, 1058 
Osteogenic tumors of bone, roentgen' 
diagnosis, July, 1043, 1052, 1060 
Osteoma, 1054, 1055 
of skull, roentgen diagnosis, July, 
1109 

Osteomyelitis, nonsuppurating of 
Garr6, Jttly, 1063 

of skull, roentgen diagnosis, July, 

Otitis media, May, 693 

acute catarrhal, May, 693 
acute purulent, May, 695 
chemotherapy, May, 697 
chronic purulent, May, 699 
prevention, May, 693 
subacute, May, 694 
traumatic, May, 694 
Ovary, diseases, abdominal pain in, 
Ja?t., 28 

dysfunction, roentgen treatment, 
Jidy, 972 

malignant tumors, radium treat- 
ment, July, 905 
roentgen treatment, July, 1004 
tumors, Jan., 46 

Oxygen therapy in migraine, Sept., 
1322 


Pachymeningitis hemorrhagica in- 
terna, March, 498 
Paget's disease of skull, July, 1114 
Pain, abdominal, Jan., 15 
arising from female pelvis, Ja7t.,^ 35 
from lesions of nerves and spinal 
cord, Jan., 55 
cardiac, Jan., 87 
gastro'intestinal tract, Ja/i., 16 
gen i to- urinary tract, dan., 24 
head, Jan., 3 
in cancer, Jan., 115 
of cervix, July, 888 
in circulatory' disease, Jan., 77 
in muscles, bones and joints, Jan., 
63 

liver and biliary tract, Jan., 23 
pancreas, Jan., 26 
renal, Jan., 24 
symposium on, Jayi., 1 
Painful feet, Jan., 103 
heel, Jan., 68 ... oa 

Pancreas, diseases, pam in, ^ 

Paralysis in poliomyelitis, il/ay, 683 
infantile. Sec PoUomyelttis. 

Paranoia, alcoholic, May, 715 
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Psychoneuroses in cachexia nervosa. 

May, 770 

torticollis in, May, 749 
Psychopathic personality, May, 732 
Psychoses, May, 703 
adolescent, March, 515 
alcoholic, May, 715 
antepartum and puerperal. May, 

diagnostic approach. May, 703 
diet and, May, 742 
drug, May, 717 
epileptic, May, 728 
hormtme therapy. May, 742 
KorsakofT's, May, 716 
manic-depressive, May, 712 
physiological treatment, May, 735 
post -traumatic, March, 325 
schizophrenic, May. 710 
shock therapy, May, 735 
torticollis in, May, 749 
Psychotherapy in migraine, Sept., 
1328 

Puerperal mastitis, roentgen treat- 
ment, May, 641 
psj'chdsis, May, 726 
sepsis, prophylactic measures, May, 
631 

sulfanilamide in, March, 459 
vitamin requirements, May, 625 
Pulmonary embolism, pain of, Jan., 82 
Purpuric states, dilTerentiatiun, bone 
marrow examination by sternal 
puncture for, May, 666 
Pyelonephritis of pregnancy, Sept., 
1432 


Q FEVER, Sept., 1473 


Rabbit scrum in pneumococcus pneu- 1 
monia, Jan., 206 
Radiculitis, tabetic, /an., 56 
Radiologic associations and publica-| 
tions, July, 882 

Radiosensitiveness of cells, specific, 
July, 975 

Radium, discovery and properties, 
July, 875 

source and supply, July, 876 
Radium treatment, computation of| 
dosage, July, 880 
historical development, May, 804 
introduction and general con- 
siderations, July, 873 
of benign tumors, July, 946 
of carcinoma of cervix, Julyt 
899, 908 

of female getiitalia, July, 905 


Radium treatment of carcinoma of 
rectum, July. 929 
of inflammatory lesions, Julv, 
953 » - » 

of nonmalignant conditions, Julv, 
945 

principles of, July, 879 
recent advances, May, 803 
symposium on, July, S73 
Radon, May, 810; July, 876 
Rat-bite fever, Sept., 1474 
Raynaud’s disease, pain in, Jan., 77 
Rectum, carcinoma, advances in 
treatment, July, 915 
irradiation of, July, 1005 
diseases, pain in, Jan., 22 
polyps, precancerous, July, 922 
Refrigeration in ameer, Jan., 127 
Relapsing fever, Jan., 292 
Respiratory infections, prev'cntion, in 
military forces, 1462, 1466 
Responsibility, criminal, insanity and, 
ii/orc/j, 313 
Rest in peptic ulcer, Sept., 1363 
Retina, melanoma, treatment, July, 
995 

Rheumatic fever, /c«., 293 
heart disease, Jan., 88; Sept., 1178, 
1181 

sulfanilamide in, prophylactic, 
March, 473 

pleural effusion simulating tubercu- 
losis, Sept., 1266 
Rhinitis, allergic, March, 537 
vasomotor, histaminase in, clinical 
results, May, 859 
Rib, cervical, Jan., 60 
Riboflavin in prej^ancy, May, 621 
Rickettsial infections, fever in, Jan., 
292 

prevention, Sept., 1473 
Ringworm, Jan., 188 
Rockj' Mountain spotted fever, Sept., 
1473 

Roentgen, defined, July, 984 
diagnosis of blood dyscnisias, May, 

669 

of carcinoma of stomach, July, 
1125 

of gastric cancer, July, 1125 
of gastric disease, March, 565 
of gastric ulcer, July, 1117 
of intestinal obstruction, July, 
1143 

of tumors of bone, July, 1011 
symposium on, July, lOii 
rays, biologic, histologic and cyto- 
logic effects, July. 977 
discovery of, July, 873 
skin unit, July, 965 
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Psj'choses, May, 703 
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diagnostic approach, May, 703 
diet and, May, 742 
drug, May, 717 
epileptic, May, 728 
hormone therapy, May, 742 
KorsakofT's, May, 716 
manic-depressive, May, 712 
pliysiological treatment, May, 735 
post -traumatic, March, 325 
schizophrenic. May. 710 
shock therapy. May, 735 
torticollis in, May, 749 
Psychotherapy in migraine, Sept., 
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ment, May, 641 
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sepsis, prophylactic measures, May, 
631 

sulfanilamide in, March, 459 
vitamin requirements, May, 625 
Pulmonary embolism, pain of, Jan., 82 
Purpuric states, difTerentiatiun, bone 
marrow examination by sternal 
puncture for, May, 666 
Pyelonephritis of pregnancy, Sept. 
1432 
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nieningitis, 


tion by sternal puncture as guide, 
ilfay, 666 

Staphylococcal infections, puerperal, 
May, 631, 640 

sulfapyridine and sulfathiazole in, 
March, 469 

meningitis. Sept., 1312 
Status epilepticus, Sept., 1345 
Sterility, roentgen treatment, July, 
972 

vitamins and, May, 616 
Sternal puncture, bone marrow ex- 
amination by, May, 663 
Stilbestrol, Jan., 158, 163 
Stomach, carcinoma, roentgen diag- 
nosis, July, 1125 

contents, examination, March, 563 
disease, pain in, Jan., 17 
examination, technic, Afarch, 559 
ulcer, Sept., 1363 
roentgen diagnosis, July, 1117 
Streptococcal infections, puerperal, 
prevention, Afay, 631, 634 
treatment. May, 634, 640 
scarlet fever convalescent serum 
in, Jan., 224 

sulfanilamide in, March, 457 
meningitis, March, 496; Sept., 1299 
Stricture of urethra, Ja7i., 251 
Striimpell-Marie encephalitis, March, 
501 

Sturge-Weber syndrome, July, 1104 
Subarachnoid hemorrhage, March, 
395, 400, 499 

Subdural hematoma, March, 369, 498 
Suicide by mercury ingestion, March, 
403 

by veronal ingestion, March, 415 
by violence, March, 423 
Sulfadiazine in hemolytic streptococ- 
cus meningitis, Sept., 1301 
in meningococcal meningitis, Sept., 
1295 

in pneumococcal meningitis. Sept. 
1306 

in pneumonia, SepL, 1201 
Sulfaguanidine in bacillary dysentery, 
Sept., 1394 

Sulfanilamide, March, 453 

blood reactions, bone marrow ex- 
amination by sternal puncture in, 
May, 663 

dosage and administration, March, 
454 

in chancroid, March, 459 
in common cold, Jan., 197 
in gas gangrene, March, 460 
in hemol>'tic streptococcal infec- 
tions, March, 457; Sept., 1301 


^ Sept., 1312 

in meningococcal infections, Alarch, 
459; Sept., 1295 
in otitis media, Afay, 697 
in pneumonia, Sept., 1200 
in puerperal infections, May, 637 
in pulmonary abscess, March, 550 
in scarlet fever, Sept., 1280 
in urinary tract infections, March, 
461; Sept., 1427 

in wound therapy, March, 382, 385; 
Sept., 1475 

toxic reactions, March, 462' 475. 
476 

Sulfanilyl-guanidine, March, 471 
Sulfapyridine, March, 463 
in bacterial endocarditis, Sept., 1183 
in gonorrhea, March, 470 
in influenzal meningitis, Sept., 1312 
in otitis media. May, 698 
in pneumococcal meningitis, Afarch, 
469; Sept., 1306 

in pneumonia, Jajt., 210; March, 
464; Sept., 1200 

in staphylococcal infections, March, 
469 

toxic reactions, March, 466, 475, 476 
Sulfathiazole, March, 463 
in bacillary dysentery, Sept., 1394 
in gonorrhea, March, 470 
in meningococcal meningitis, Sept., 
1298 

in otitis media, May, 698 
in pneumonia, Jan., 214; March, 
464; Sept., 1201 

in pulmonary abscess, March, 550 
in staphylococcal infections, March, 
469 

in urinary tract infections, March, 
470; Sept., 1427 
in wound therapy, March, 383 
toxic reactions, March, 466, 475,476 
Sulfonamide drugs in pneumonia, 
Sept., 1199 

prophylactic uses, March, 473 
uses and abuses, March, 453 
Sympathectomy in cancer, Jan., 123 
Syphilis, earlj’, treatment. May, 775 
intensive methods, May, 776 
routine methods. May, 779 
laboratory diagnosis, May, 827 
of coronary arteries, May, 789 
of heart, Jan., 91; May, 789 
of myocardium, Afay, 792 
of stomach, roentgen diagnosis, 
July, 1131 

serologic tests and interpretation, 
3/ny, 829, 830 , . 

spinal fluid examination, May, oic 
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Urethra, polyps, Jan,, 248 
stricture, Jan,, 251 

Urethritis, chronic granular and cic- 
atricial, in female, Jan,, 246 

Urinary tract infections, chemother- 
apy, March, 461, -470: Sept,, 
1427 

management, Sept,, 1419 
lower, in female, chronic diseases, 
» Ja7i., 245 

Urticaria, Jan,, 191; March, 537 
histaminase in, clinical results. 
May, 860 

Uterine bleeding in carcinoma of cer- 
vix, July, 887 

Uterus, carcinoma, radium treatment, 
July, 909 

roentgen treatment, July, 1006 
cervix. See Cervix uteri, 
diseases, abdominal pain in, Jan., 28 
fibromyoma, Jan., 47 
radium treatment, July, 949 
roentgen treatment, July, 1006 


Vaccines in prevention of colds, 
Jan., 203 ^ 

Vagina, carcinoma, radium treatment, 
July, 911 

Vaginal discharge in carcinoma of 
cervix, July, 887 
Vaginitis, senile, vitamins in, May, 624 
Vascular anomalies of skull, July, 1107 
disease, intra-abdominal, pain in 
Jan., 26 

Vasomotor rhinitis, histaminase m 
clinical results, May, 859 
Venereal disease, diagnosis, laboratory 
assistance in, May, 827 
prevention, in military force! 
Sept., 1470 

Veronal ingestion, suicide from, March, 
415 

treatment, March, 419 
Verruca plantaris, roentgen treat- 
ment, July, 970 
vulgaris, radium treatment, July, 
953 

roentgen treatment, July, 970 
Version, Braxton Hicks, in placenta 
praevia, May, 653 
external, in breech presentation, 
Jan., 278 

Vertebrae, articulaj facets, infiamma- 
tion in, Jan., 71 

cervdeal, disease of, head pain from, 
Jan., 7, 13 ^ 

Vinethene anesthesia, March, 588 
Violence, homicide and suicide by, 
March, 423 


Viosterol in pregnancy, May, 622 
Vitamin A in lactation, May, 627 
in pregnancy. May, 623 
Vitamin B therapy in migraine. Sept., 

Vitamin Bi in lactation, May, 626 
in pregnancy, May, 620 
Vitamin Dj in pregnancy, May, 621 
Vitamin C in lactation, May, 626 
in pregnancy, ilfay, 622 
Vitamin D in lactation, May, 627 
in pregnancy. May, 622 
Vitamin E in habitual abortion, May, 
616 

in lactation, May, 625 
in prevention of stillbirths, May, 
617 _ 

in sterility, May, 616 
Vitamin K, May, 61 7, 659 

in habitual abortion, May, 617 
in hemorrhagic disease of new- 
born, May, 619, 661 
in lactation. May, 625 
relation to prothrombin. May, 
629 

therapeutic uses, May, 660: Sept., 
1451 

Vitamin therapy in peptic ulcer, Sept., 
1367 

in pulmonary abscess, March, 551 
Vitamins, antepartum fetal and ma- 
ternal requirements. May, 617 
in infant feeding, Sept., 1446 
pregnancy and, May, 615 
puerperal and neonatal require- 
ments, il/ey, 625 

relation to poliomyelitis. May, 687, 
689 

sterility, fertility and abortion and, 
May, 616 ^ 

Vocal cord paralysis in exophthalmic 
goiter. Sept., 1354 

Von Willebrand’s syndrome, May, 
668 

Vulva, carcinoma, radium treatment, 
July, 911 

pruritus, roentgen treatment, July, 

970 

Vulvovaginitis, laboratory diagnosis, 
May, 835 


Warts, Jan., 190 
radium treatment, July, 953 
roentgen treatment, July, 970 
Weil's disease, Sept., 1474 
Whooping cough, convalescent scrum, 
Jan., 235 

convulsions in, March, 498 
Willett's forceps, May, 652 
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